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EDITORIAL PAGES OF LEADING TRADE 
MAGAZINES FEATURE MoS, INFORMATION 


Higher temperatures, lower 
temperatures, greater pressures, 
longer lubrication life, all have 
combined to focus more atten- 
tion on the uncommon lubricat- 
ing values of molybdenum 
disulphide. 

That’s why editors are devot- 
ing more and more space to 
descriptions of what MoSe can 
and cannot do. 
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One article tells how MoSz pre- 
vents harmful friction in brake 
linings. Another discusses its use 
as a compressor lube substitute. 
Still another reports on tests of 
epoxy-resin compositions con- 
taining high concentrations of 
MoS&:2 for industrial use on bear- 
ings, seals and friction strips. 

Press fittings, wire drawing, 
cutting tools, ball joints—there 





Proof of MoS.’s High-Pressure Properties 
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Photograph above shows mild steel 
test pins. No. 1: Unused pin, No. 2 
(lubricated with mineral oil and 
Molysulfide) and No. 3 (with Moly- 
sulfide bonded coating) were sub- 
jected to rotating pressures between 
bearing halves. Both were elongated 
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and extruded without galling, seizing, 
or weight loss. No. 4 shows typical 
failure with conventional lubricant. 
Note that the key sheared off and 
pin and block were galled and seized. 


When writing, refer to CL-118 


are MoSg2 stories about these 
uses, too. 

MoS&:z as a solid-film dry lub- 
ricant has been the subject of 
several articles. One details high- 
temperature properties; another 
describes a new bearing design 
that can increase bearing life as 
much as 450%. 

Write us for a complete bibli- 
ography of published material on 
molybdenum disulphide. 

P.S. Climax publishes a news- 
letter that describes even more 
uses. Let us know if you'd like 
your name on the mailing list. 


When writing, refer to CL-116 











Use of MoS, 
Paste-Type Concentrates 
Shows Growth 


These lubricants, containing higher- 
than-usual amounts of Molysulfide, 
first proved their value in press fit as- 
semblies of pump gears and shafts. 
By completely preventing galling and 
seizing, and eliminating bent shafts, 
MoS&: saved one company $1,821 an- 
nually on that operation alone. 

The use of MoS, then spread to 
pins, engine block studs, and threaded 
connections, where not only ease of 
assembly but ease of disassembly is 
important. 

Today, Molysulfide paste-type 
concentrates have proved to be the 
most versatile of MoS, lubricants. 
They are particularly effective 
wherever high load conditions exist— 
on splines, universal joints, ball joints, 
sleeve bearings, and machine ways 
and as wear-in and drawing 
lubricants. 


When writing, refer to CL-117 














) 
| 














Dropping point test shows how greases react to heat. Beaker fluid has been heated to 390°F. All greases tested except Darina 


(second tube from left) have passed from solid to liquid state. 


BULLETIN: 








Shell —" the remarkable new 


component in Darina Grease that helps it save 


up to 35% on grease and labor costs 


Darina® Grease is made with Microgel*, the new thickening 
agent developed by Shell Research. 

Darina lubricates effectively at temperatures 100° hotter 
than most conventional soap base greases can withstand. 


Read how this new multi-purpose industrial grease can help 
solve your lubricating problems and even save you up to 35% 


on grease and labor costs. 


HERE IS no soap in Darina Grease. 
No soap to melt away —wash away 
—or dissolve away. 
Instead of soap, Darina uses Micro- 
gel—a grease component developed 


by Shell Research. 
What Microgel does 


Because of Microgel, Darina has no 
melting point. It won’t run out of gears 
or bearings. 

Compared with most conventional 
soap-base greases, Darina provides 
significantly greater protection under 
adverse service conditions. 

Mix water into Darina and the 
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grease does not soften. It shrugs off 
water—won’t emulsify. 

Resists heat . 
Darina will withstand operating tem- 
peratures 100° hotter than. most con- 
ventional multi-purpose greases. It 


cuts leakage and reduces the need for 
special high-temperature greases. 


Also, Darina resists slumping, thus 
forming a more effective seal against 
foreign matter. 


Saves money 
Shell Darina can reduce maintenance 
expenses while it protects your machin- 


ery. Savings of up to 35% on grease 
and labor are quite possible. 

In some cases lubrication intervals 
have been extended to double what 
they were before. Less grease is con- 
sumed and less time consumed apply- 
ing it. 

For details, see your Shell Repre- 
sentative. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, New York. 


*Registered Trademark 








A BULLETIN FROM SHELL 
-where 1,997 scientists are helping to 
provide better products for industry 
































Precise control for precisely right roll oils 


* 


CONTROLLED REACTION takes place in this 5200-gallon 
vessel, of stainless steel. 


Advanced new instrumentation, giving complete control of environ- 
ment and the cycle of reaction, is enabling us to synthesize and 
process all-domestic roll oils to exacting new requirements. For 
example, Palmoshield +104 lubricant, developed for “ultra thin” 
tin plate, has proved eminently successful in mills rolling in the 
.002—.006 range. 

Ironsides engineers welcome your inquiry where tailored-to-mill 
Palmoshield may solve a problem — tin plate, long terne and coat- 
ing lines, too. Write or phone THE IRONSIDES COMPANY, 
Columbus 16, Ohio (CA 4-2228). 
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SHIELD 
Compounders of Palmoshield and other Shield lubricants \PRopucTS 








: Volume 17, No. 11 
November, 1961 






EDUCATION 


DESIGN RESEARCH APPLICATION 


Contents 


LUBRICATION IN PRACTICE 
Three “Musts” for an Effective 


SOCIETY) INGWS! <. 222: -.22sects.ss. eect 
Order Form for ASLE 1961 Lubrication 


Lubrication 


MAINTENANCE 


eet i ae 0OP 














- Lubrication Engineering Program ..................... 518 Camesence Papers ..........................:...... satis 
; Bulk Grease Handling .................. A. C. Gartley 523 NN aati la fe aahs eee tsesilaad ada eee) 
Bearings and Their Lubrication in the Glass NID soe cscioscS ea cashed nincis chided oes Ht economia ancl 515 
Container Manufacturing Plant ....D. E. Grube 
and A. B. Walker 526 
RESEARCH, DESIGN, DEVELOPMENT LITERATURE SUMMARIZED 
Breakdown of EP Gear Lubricants in Lubrication Abstracts 547 
PINION: BEGPINGS® -...<.22-c.c..--.ce0.02000:: W. E. Ellis, 
R. L. Hill, and E. M. Downs 529 lt adem ecm ea a 
CURRENT NEWS 
ubsricction)in» the News: ..2.2..2..2..--..--.snceceoc 503 TRADE INFORMATION 
I 58 en ss acthracousce tak Shae teedlstinccadcaeuatea 505 Advertieers Widex. ..........................-.-.-.--.-. 546 
Abstracted by Engineering Index and Industrial Arts Index 
A. F. Brewer, Consulting Editor Editor Editorial Review Committee B. W. Kelley 
Flo Shoemaker, Publications Manager a John Boyd CM Allen J. C. Lawrence 
Donald B. Sanberg, Executive Sec’y., ASLE e Westinghouse Research Labs Wh -JsAndesson P. Lewis 
— : F. R. Archibald al iahisnieae 
@ Editorial Assistant E. H. Loeser 
© i Sil J. S. Ausman wn 
@®eeeeese?esteee @e D. C. Bardy 4 E Malacke 
All| general correspondence, editorial e Associate Editors P. A. Bennett J. R. McCoy 
correspondence, and correspondence con- & Wi Stee W. W. Brennan H. W. McCulloch, Jr. 
cerning advertising and subscriptions e Pre nen Co 5 A> Fo Brewer R. McKay Il 
should be addressed to The American ‘ Pe ye ae 
Society of Lubrication Engineers, 5 North P. M. Ku ; R. A. Burton eno eesane 
Wabash Ave., Chicago 2, Illinois. Es Southwest Research Institute H. Chalk F. Osterle 
LUBRIGATION ENGINEERING is published ° : K. — E. S. Cain E. Rabinowicz 
monthly by the American Society of Lubri- pase iol a W. E. Campbell G. S. Reichenbach 
cation Engineers, 404 N. Wesley Ave., L. B. Sargent, Jr. ‘ RP. Remorenko 
Mount Morris, Illinois. ® Aluminum Co. of America E. K. Gatcombe 0 © ficken 
x . G. Rightmire 
Current volume single copies $1.00, copies a A. B. Two C. W. Georgi B. R m le 
to foreign addresses add 50¢ per copy. Motor Oils Refining Co. J WGivens Sen nee 
Photoprints of articles prior to the cur- @ E. E. Bisson W.A.G E. A. Ryder 
rent volume may be obtained from the NASA-Lewis Research Center ee E. A. Saibel 
John Crerar Library, 86 East Randolph e A A> Ratmondl H. Hanau A C, Sen 
St., Chicago 1, Ill. Annual subscription of Westinghouse Research Labs D. F. Hays © ‘Geeiite 
$6.00 in the USA and Canada, $7.00 to D. Godfre anes 
all other countries. Copyright by the Amer- . California to” — L. E. Hoyer L. N. Tao 
ican Society of Lubrication Engineers, ” J. Johnson J. P. Wettach 
1961. ASLE will not be responsible for e _A. Cameron “= L. L. With 
statements or opinions presented at its Imperial College—London yi SRR eee 
meetings or printed in its publications. Sec- e 
ond class postage paid at Mount Morris, Ill. 
501 


Journal of the American Society of Lubrication Engineers 




















Cities Service 
| fits right in 
F with their | 
plans! : 








NU-ERA MANUFACTURING COMPANY, New Bedford, Mass, 


There’s a bright future ahead for Nu-Era, manufacturer of replacement gears. The 
firm recently built this huge plant to handle increased orders...and Cities Service 
definitely fits in with their plans. Says General Manager Bill Rebone, “At first, all 
cutting oil brands seemed to be the same. However, we soon realized that Cities 
Service oils were giving us superior performance in every respect. Most of our gears 
are made of #5135 steel, a real tough customer to work with. Yet, we find we’re 
getting long tool life, extra clean cuts with Cities Service Chillo 30 Cutting Oil.” 
Nu-Era now relies, exclusively, on Cities Service for their metal machining fluids. 
Find out how Cities Service can fit in with your plans. Simply contact your nearest 
Cities Service office or write: Cities Service 

Oi! Company, 60 Wall Street, N.Y. 5, N.Y. CITI ES (A) SERVICE 


Out Front in Quality... Out Front in Service, too! 
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LUBRICATION IN THE NEWS 
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The Society will not be responsible for the accuracy of statements made in this column. Any reference 


to proprietary products does not imply an endorsement of such products by the Society. 


ARMY ESTABLISHES 
QUALIFIED PRODUCTS LIST 
OF GREASE, AUTOMOTIVE 
AND ARTILLERY 

The Rock Island Arsenal, Depart- 
ment of the Army, has announced the 
intention to establish a Qualified Prod- 
ucts List for Grease, Automotive and 
Artillery, under Specification MIL-G- 
10924B. Companies which have a 
product meeting the requirements of 
this specification are urged to contact 
the Commanding Officer, Rock Island 
Arsenal, Rock Island, Illinois, Attn.: 
Laboratory, for an opportunity to have 
their products tested, since in making 
future awards, awards will be made 
only for such products as have been 
tested and approved for inclusion in 
the Qualified Products List. (Source: 
The Ordnance Corp, Department of 
the Army, Rock Island Arsenal, Rock 
Island, Ill.) 


GREASE INSTITUTE SPONSORS 
NEW RESEARCH 


The National Lubricating Grease 
Institute has announced the sponsor- 
ship of a new research fellowship on 
non-Newtonian flow in bearings, which 
began with the academic year, Sep- 
tember, 1961. 

The proposed research will be con- 
ducted by the chemical engineering 
department of Northwestern Univer- 
sity, Evanston, Illinois, under the 
guidance of John C. Slattery, assistant 
professor. The program has as its 
broad objective the analysis of flow 
of non-Newtonian fluids in bearings. 
It is anticipated that for the first year 
the study will be limited to an infinite- 
ly long journal bearing filled with a 
grease described by the Sisko model. 
The desired results would be the effect 
of grease properties and eccentricity 
upon velocity distribution, pressure 
distribution, load carrying capacity 
and friction. It is hoped that this 
research will result in improved pro- 
cedures in bearing design, and a better 
understanding of the behavior to be 
desired in greases. (Source: National 
Lubricating Grease Institute) 


NATIONAL CARBON INVESTS 
HALF-MILLION IN HIGH- 
DENSITY GRAPHITE FACILITIES 

A $500,000-expansion of its facil- 
ities for the production of high-density 
graphite for the nation’s space pro- 
gram has been announced by National 
Carbon Company, Division of Union 
Carbide Corporation, New York, N. Y. 
Construction work on the additional 
facilities at its Lawrenceburg, Ten- 
nessee plant has already begun, with 
completion scheduled for late this year. 

Development of a “family” of high- 
density graphites with approximately 
two to three times the high-tempera- 
ture strength of conventional graph- 
ites was announced by National Car- 
bon last October. Details of the 
production process have been classified 
by the government, and most of the 
material manufactured to date has 
been earmarked for military applica- 
tions. (Source: National Carbide Com- 
pany) 


NEW PROCESS IN LUBRICANT 
MANUFACTURING 
DEVELOPED 


A new process for the manufacture 
of critical specification lubricants— 
The ‘Electro-Thermatic’"™ process— 
has been developed by Southwest 
Grease and Oil Company, Wichita, 
Kansas. 

The research developer states that 
production results now on hand have 
indicated that the capabilities of the 
‘Electro-Thermatic’*""’ process far ex- 
ceed those obtainable with hot oil 
contact, gas fired, or steam methods 
used in the past. The lubricants pro- 
duced are said to be more closely con- 
trolled, and processing temperature 
can be held to plus or minus one-half 
degree Fahrenheit. This new installa- 
tion will substantially add to South- 
west Grease and Oil Company’s manu- 
facturing facilities, capable of pro- 
ducing one-half million pounds of 
lubricants daily. (Source: Southwest 
Grease and Oil Company, Inc.) 
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VOLATILE INHIBITORS 
PROVE THEIR WORTH 
IN 10 YEAR TESTS 


Volatile corrosion inhibitors can be 
successfully used to prevent rust in 
stored gun and howitzer tubes, result- 
ing in time and labor savings over 
present petrolatum type corrosion 
preventives. This finding is reported 
in an Army evaluation study of both 
types of rust protection released to 
science and industry through the Office 
of Technical Services, Business and 
Defense Services Administration, U.S. 
Department of Commerce, Washing- 
ton 25, D.C. 


Also available from OTS is an Army 
research report on literature relating 
to humidity and temperature effects 
on atmospheric corrosion rates. A 
number of suggestions are presented 
for improving the effectiveness of con- 
trolled warehouse storage in protect- 
ing steel against corrosion. Both re- 
ports are described below. 


The Use of Volatile Corrosion 
Inhibitors as a Preservative Medium 
for Long Term Storage of Ordnance 
Materiel — Addendum VII — Results 
After Ten Years of Exposure. R. E. 
Johnson, Rock Island Arsenal Lab- 
oratory, Department of the Army. 
February 1961. 49 pages. (Order PB 
171 516 from OTS, U.S. Department 
of Commerce, Washington 25, D. C., 
price $1.25.) 


Volatile corrosion inhibitors proved 
as effective as petrolatum type corro- 
sion preventives in protecting gun 
and howitzer tubes and other sintered 
and nonferrous specimens of ordnance 
materiel from rust during a 10-year 
storage period, according to this re- 
search. Use of these inhibitors to 
impregnate paper for packaging gun 
and howitzer tubes for storage should 
provide savings in ‘ime and labor 
because, unlike the petrolatum type 
preventive, they require no degreasing 
after removal of the materiel from 
storage, the report states. 


(Continued on page 505) 
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Compact cartridge pumps provide 
pressure lubrication at minimum cost 


by E. H. Schanzlin 
Chief Engineer, Tuthill Pump Company 


An opportunity for savings exists in 
many original equipment applica- 
tions involving pressure lubrication 
. . - Where, in many instances, fore- 
sight on the part of the designer will 
permit the use of a “‘cartridge’”’ pump 
which can be built directly into the 
equipment. . . to provide the great- 
est possible capacity per cubic inch 
of pump... and ordinarily at a price 
below those for comparable pumps 
. . . since every possible extraneous 
element has been eliminated from 
their design. 


14 Different Units 


To meet the requirements of these 
applications Tuthill engineers have 
developed four different models of 
cartridge pumps. . . each offered in 
3 or 4 sizes for a total of 14 different 
units... for pressures to 200 psi... 
with a capacity range from 56 to 720 
gph depending upon pump size and 
motor speed. These units are all 
available from stock in any quantity 
desired. They have been used suc- 
cessfully in many outstanding origi- 
nal equipment applications. 


Model LF 

Model LF pumps, as shown, have 
an extremely simple housing and are 
normally furnished without seals. 
They are supplied in three sizes with 
nominal capacities as shown below. 





Size GPH RPM 
00 56 1800 
0 105 1800 

1 180 1800 











(These nominal capacities will also 
apply to similar sizes of pumps dis- 
cussed later.) 


MODEL LF 











Tuthill manufactures a complete line 
of positive displacement rotary pumps 
in capacities from 1/3 to 200 gpm; for 
pressures to 1500 psi; speeds to 3600 
rpm. 
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Model LF pumps are designed for 
flange mounting. They offer a choice 
of internal or external porting. Over- 
all dimensions of these compact units 
are only 244” x 4%”, and even 
shorter lengths are possible when 
pumping conditions permit. 


Model LFD 


Model LFD cartridge pumps are of- 
fered in the same capacity ranges 
and sizes as model LF. They resem- 
ble these basic pumps except that 
they are provided with a more de- 
tailed housing. Model LFD’s are de- 
signed for flange mounting and 
normally supplied with either in- 
ternal porting or *s-18 N.P.T. ex- 
ternal porting. Shaft seals or ball 
bearings may also be furnished with 
these units as an alternate. In the 
00, 0, and 1 pump sizes, these units 
measure 444" x 24" x 34%” 


MODEL LFD ™ 
4, " 






Model LFD pumps are also fur- 
nished in pump size 2, with a capac- 
ity of 360 gph at 1800 rpm, and 720 
gph at 3600 rpm. Overall dimensions 
are 554" x 3%" x 4'5". 


RF Models 


The selection of RF models closely 
resembles those in the LF range... 
sizes, capacities and general charac- 
teristics are identical. However, 
these units are equipped with 
Tuthill’s special automatic reversing 
feature which permits driving the 
pump in either direction without 
changing the direction of flow... 
with port positions remaining con- 
stant ... without special valving. 
The automatic reversing design 
was developed by Tuthill for appli- 
cations where the pump must be 
driven by reversing shafts, or where 


my 





TUTHILL PUMP COMPANY 


971 East 95th Street, Chicago 19, Illinois 


machinery must be shipped without 
knowing the ultimate direction of 
the driving unit. These versatile 
units have proven their superiority 
in hundreds of demanding applica- 
tions. 


MODEL RF | 











Model RFD 


These units parallel model LFD in 
capacities, sizes, and general char- 
acteristics. Like the model RF above, 
however, the pumping units have 
Tuthill’s special automatic revers- 
ing feature for use with reversing 
shafts. Dimensions of 00, 0, and 1 
sizes are 44" x 24%" x 32%”. Size 2 
pumps measure 5%" x 34%" x 4'5". 
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MODEL RFD 






Wide Variety of Alternates 


In addition to the basic pump mod- 
els, various alternates can be pro- 
vided. For example two alternate 
shaft modifications are offered for 
maximum adaptability. 


Imaginative use of these cartridge 
pumps may permit significant sav- 
ings in your designs. In addition to 
the economical price, their compact- 
ness and light weight can eliminate 
design headaches. These units offer 
the maximum amount of lubricating 
capacity for the minimum amount 
of pump... and often at the mini- 
mum expenditure of dollars. 


For further details write for cata- 
log section 108. Or, send details on 
your application so Tuthill can offer 
suggestions on how these units can 
be incorporated into your design. 
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LUBRICATION IN THE NEWS 
(Continued from page 503) 





Two volatile corrosion inhibitors 
and three petrolatum preventives were 
evaluated in the study. The first inhib- 
itor consisted of one gram of dicyclo- 
hexylammonium nitrite per square 
foot of paper used to package the 
materiel; the second contained a 
minimum of 0.5 grams sodium nitrite 
and 0.5 grams urea for a total min- 
imum loading of one gram per square 
foot of paper. Results of the storage 
tests showed that the inhibitors and 
the petrolatum preventives were equal- 
ly effective in protecting the materiel. 
No significant differences were found 
in the overall protective effectiveness 
of the two kinds of volatile inhibitors 
used. 


Humidity and Temperature Effects 
on Atmospheric Corrosion Rates— 
Literature Report. R. Le Mar, Rock 
Island Arsenal Laboratory, Depart- 
ment of the Army. February 1961. 17 
pages. (Order PB 171 547 from OTS, 
U.S. Department of Commerce, Wash- 
ington 25, D.C., price 50 cents.) 


The’ effectiveness of controlled 
warehouse storage in protecting steel 
against corrosion can be increased by 
the addition of absorption beds and 
filters to the warehouse’s humidity 
control units, according to this anal- 
ysis of information from available 
literature on the effects of relative 
humidity and dew on the atmospheric 
corrosion of steel. Use of absorption 
beds of iron oxide in warehouses is 
recommended to remove contaminant 
gases which might prove corrosive to 
the stored items. Filtering techniques 
using electrostatic precipitation, and 
centrifugal, or washing methods, are 
considered feasible for eliminating 
airborne particles which act as corro- 
sive agents on metal _ surfaces. 
(Source: U. S. Department of Com- 
merce ) 


BONDED NICKEL ALLOY 
COATED MOLYBDENUM 
DEVELOPED 


New York Testing Laboratories, 
Inc. has successfully coated Molyb- 
denum with an alloy bonded Nickel 
alloy coating. This coating is said to 
protect Molybdenum at elevated tem- 
peratures where it would ordinarily 
be subjected to severe oxidation corro- 
sion. 


Since Molybdenum has a relatively 
high strength at elevated temperature, 
this “NIPHOS” process is claimed to 
increase its life preventing accelerated 
oxidation. 

The applications for this material 
combination are apparent for high per- 
formance aircraft and missiles where 
temperature effects are important on 
structural parts. Since Molybdenum 
has a high strength to weight ratio 
at elevated temperatures but poor 
oxidation resistance, the NIPHOS 
protective coating is a very important 
step in solving this problem. 

The alloy bonding qualities of the 
coating process allow this material to 
be worked after coating without ex- 
foliating. (Source: New York Testing 
Laboratories, Inc.) 


ACADEMIC LEAVE 
PROGRAM SPONSORED 


An academic leave program for 
professionals gives outstanding pro- 
fessional personnel at Westinghouse 
Electric’s research laboratories full 
salary for one-year of advanced study 
at the institution of their choice. The 
program permits individually planned 
research and study at any university 
or non-profit institution in the world. 
(Source: National Society of Profes- 
sional Engineers) 


SKF RESEARCHERS USE 
RADIOACTIVITY IN 
BEARING STUDY 


Radioactivity shows metal particle 
transfer from a bearing roller to race 
—also how much—and under what 
conditions, say SKF Industries’ re- 
searchers. 

Preliminary radioisotope studies 
have shown the existence of metal 
transfer between irradiated roller and 
non-irradiated race by direct surface 
contact or through radioactive wear 
particles carried in the lubricant of a 
bearing, said the director of engineer- 
ing and research for the ball and 
roller bearing maker. 

Among the study’s bearing user 
benefits—believed first completed of 
its type in the industry—is the insur- 
ance of proper pressure distribution 
to add bearing life, ability now to 
pinpoint the best lubricant for specific 
conditions, and the technique’s useful- 
ness to study surface finishes. 

The amount of metal transferring 
depends on surface finish and pres- 
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sure, sliding velocity, how long a bear- 
ing runs, its temperature, and the 
type and condition of the lubricant. 

SKF intends broadening use of 
tracer techniques in its new radio- 
isotope facility to examine location 
of high pressure areas between rolling 
elements in bearings under different 
loads, speeds, and lubrication; the 
effects of lubricants to separate rolling 
contact bearing surfaces; and the 
effects of surface finishes and finishing 
operations on bearing interfacial con- 
tact. (Source: SKF Industries) 








INDUSTRY NOTES 


INIQUUUUUUUGRUUOUUEUUOUCUOUGUUAEUUEUGUUUUUUUAUUAOU HEUER 


The establishment of an Indian- 
apolis, Indiana, office to service the 
entire state of Indiana was announced 
today by Anti-Corrosive Metal Prod- 
ucts Co., Inc., Castleton-On-Hudson, 
New York. 

The company also announced the 
appointment of Robert Lay as man- 
ager of the Indiana operation. 


General Bearing Company, Inc. of 
West Nyack, N. Y., has announced 
the opening of a new warehouse and 
office in Miami, Florida, to serve their 
customers in the Southern area with 
unground bearings. 


Miniature Precision Bearings, Inc., 
Keene, N. H. has announced the 
formation of a new division to pro- 
duce and market a line of low cost 
miniature ball bearings. The new unit 
will be called MINA Bearings, a 
division of MPB, Inc. 

In making the announcement, 
MPB’s executive vice president, Wil- 
liam M. Scranton, said, “The MINA 
Bearing Division has been established 
to broaden the market base for the 
products of MPB and its division, 
particularly in non-military markets 
where cost is the primary factor and 
ultra-high precision and performance 
is less critical.” 
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HIGH- 
SPEED 
TRACK 
TESTS 


Oronite 1200 
Series additives 


TRACK TEST 


Vehicles used: V-8 passenger cars and both 
gasoline and diesel powered 
trucks. 


(trucks were loaded at normal gross 
we/ght to simulate actual driving conditions) 


Test driving: 16 hours per day. 
Driving speed: Autos—75 m.p.h. 


(continuous operation) 


Trucks—60 & 50 m.p.h. 


(continuous operation) 


Test miles: 30,000 for each vehicle 
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Recent road testing demonstrates the high 
temperature quality of Oronite 1200 Series lube 
oil additives. 1200 Series additives were 
previously noted for superior low-temperature 
performance—NOW their high-temperature 
quality also has been demonstrated in both 
gasoline and diesel powered vehicles. 


This testing was carried out by an independent facility 
with high-speed driving conditions simulated for each type 
vehicle. Test results showed that oils compounded with 
1200 Series additives will match any compounded oil on the 
market for high-temperature engine performance. 





Now lab and field testing has demonstrated both high 
and low-temperature advantages from oils compounded with 
Oronite 1200 Series additives. 


Why not get the complete story? Data is available to those 
interested in marketing or compounding better motor oils. 
For full information—contact the Oronite office nearest you. 


CALIFORNIA CHEMICAL COMPANY 
® ORONITE DIVISION 


EXECUTIVE OFFICES e 200 Bush Street, San Francisco 20, California 

SALES OFFICES e New York, Wilmington, Chicago, Cincinnati, Cleveland, 
Houston, Tulsa, Los Angeles, San Francisco, Seattle 

CALIFORNIA CHEMICAL INTERNATIONAL, INC. 


OFFICES e Panama, Sao Paulo, Geneva, Tokyo and San Francisco 
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Norgren Lubro-Control Units 





A complete line of visible oil feed /ubricator units for air-too/s, 
air cylinders and other air-powered equipment 


NORGREN 
Micro-Fog 
Combination Units 


Easily adjustable for the 
exact amount of 
lubrication required 





Transparent bowl manual-drain filter; pres- 
sure regulator with gauge; transparent bowl, 
Micro-Fog Lubricator. %", %", ’%’", %", 15 
pipe sizes. 24 pts. lubricator capacity. 










NORGREN 
Oil-Fog 
Combination Units 


Efficient, effective 
lubrication of 
air-powered equipment. 










Transparent bow! manual-drain filter; pres- 
sure regulator with gauge on tee; transparent 
bowl lubricator. %”, %", 4%", %", 1” pipe 
sizes. ¥% pt. lubricator capacity. 


Shown here are a few models from Norgren’s 
complete line of air filters, pressure regulators 
and lubricator units. For full information, call your 
nearby Norgren representative listed in your 
phone directory, or write for descriptive literature. 
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Transparent bow! filter; pressure regulator 
with gauge; transparent bow! Micro-Fog 
Lubricator. 4%” pipe size. 14 oz. lubricator ca- 
pacity. Small, compact unit for use where 
space is tight. 


Transparent bowl automatic-drain filter; reg- 
ulator with gauge; transparent bowl, Micro- 
Fog Lubricator. 4%", %", %", %". 1” pipe 
sizes. ¥% pt. lubricator capacity. 











Replaceable metal bowl manual-drain filter; 
pressure regulator with gauge; replaceable 
metal bowl, Micro-Fog Lubricator with con- 
stant oil level. 4%", %", ’%’", %", 1” pipe 
sizes. 1 qt. lubricator capacity. 


Transparent bowl automatic-drain filter; reg- 
ulator with gauge; transparent bowl lubri- 
cator. 4%", %", %", %", 1" pipe sizes. % pt. 
lubricator capacity. 





Compact cabinet unit for air operated ma- 
chine tool applications. Provides filtered air, 
accurate regulation and control of oil de- 
livery, visible, adjustable oil feed. 14" pipe 
size. 10 oz. oil capacity. 








Replaceable metal bow! manual-drain filter; 
pressure regulator with gauge; replaceable 
metal bowl lubricator. 4%", %", %", %", 1” 
pipe sizes. 4 pt. lubricator capacity. 








Transparent bowl automatic-drain filter; 
pressure regulator with gauge; transparent 
bowl lubricator. 4%", %”, %", %", 1” pipe 
sizes. 1% qt. lubricator capacity. 


7 





Metal bow! manual-drain filter; pressure reg- 
ulator with gauge; replaceable, metal bow! 
lubricator. %", 1” pipe sizes. 1 qt. lubricator 
capacity. 
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SOCIETY NEWS 
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NEW ASLE MEMBERS 
SEPTEMBER, 1961 


CHICAGO 
Arthur L. Malacky 
Shell Oil Company 

Chicago, Illinois 

NEW YORK 

Eugene H. Phelan 
Jos. Dixon Crucible Co. 
Jersey City, New Jersey 

PHILADELPHIA 
Louis J. Gugliotta 
Sinclair Refining Co. 

Philadelphia, Pa. 

BUFFALO 

John M. Brown 
Buffalo Steel Corp. 
Tonawanda, New York 

DETROIT 

Roy F. Delaney, Jr. 


Standard Oil Div. of 
American Oil Company 
Detroit, Michigan 


Alfred C. Metz, Jr. 
Sinclair Refining Company 
Dearborn, Michigan 
NORTHERN CALIFORNIA 
Walter L. Smithson 


Calif. Research Corp. 
Richmond, California 


ST. LOUIS 
John R. Hale 
Jos. Dixon Crucible Co. 
Jersey City, New Jersey 
CONNECTICUT 
Archibald Maclay 


Alpha-Molykote Corp. 
Stamford, Connecticut 


TWIN CITIES 
Willard C. Bogart 
Northwest Airlines 
St. Paul, Minnesota 
SAGINAW VALLEY 

Robert S. Montgomery 
The Dow Chemical Co. 
Midland, Michigan 
RICHMOND 
Jan D. Hanarth 
American Oil Company 
Richmond, Virginia 
James L. McLaughlin (R) 
American Tobacco Co. 
Richmond, Virginia 
HUNTINGTON-CHARLESTON 
Ray K. Kerwood 
Gulf Oil Corporation 
Charleston, West Virginia 
FOREIGN 
Walter A. Beloqui 
Zoilo Beioqui 


Mercedes, Uruguay, 
South America 


R—Reinstated 


Who Picks Up The Bill 
For Society Membership? 


The policies of industrial companies 
on the payment of professional em- 
ployees’ membership costs in technical 
and professional societies were re- 
cently uncovered in a survey made by 
Management Record. 

Twenty industrial firms were sur- 
veyed and of these, seventeen have 
procedural rules on the payment of 
membership expenses. 

One of the seventeen pays no part 
of such costs, considering them to be 
the engineer’s “personal responsibil- 
ity. 

Seven companies pay all member- 
ship costs in recognized professional 
and technical societies. 

Three companies expect their em- 
ployees to pay the membership costs 
in the first society they join, but are 
willing to pay thereafter for addi- 
tional memberships in other societies. 

The policy in two companies is to 
pay only in cases where management 
has specifically directed employees to 
join. 

Two foot the bill only when mem- 
berships can be listed in the compa- 
ny’s name. 

And finally, the last two surveyed 
pay all the costs when the employees 
have been asked by management to 
join, and divide the costs when the 
employees join on their own. (Source: 
Management Record) 











ON GUARD SINCE 1888 


LUBRICATING GREASES 


METAL WORKING LUBRICANTS 
SPECIAL PROCESS OILS 


BEMOLYBDENUM FORTIFIED 


LUBRICANTS 


‘‘Never Underestimate the Importance of Lubrication’ 


Consult Our Lubrication Engineers 


MAGIE BROTHERS OIL COMPANY 


BEMOL 
® 





Franklin Park, Illinois Chicago Phone 625-2600 
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with Lincoln automatic lubrication 





Automated lines run smoother, faster when each bear- cooler and smoother than one that gets a big gob every 
ing gets its lubricant automatically. Take cans. A few eight hours. It holds up longer, and knocks out the 
years ago 300 cans per minute was considered a fine biggest cause of unscheduled downtime... bearing 


rate. Now if you don’t get over 600 you’re losing out. burnout. You also use less lubricant and less power, 
Automatic lubrication makes a definite difference in and the smoother run reduces rejects. 
your production rates. A bearing that gets a small, Whether you build or buy machinery, you protect your 


measured amount of grease every 15 minutes runs investment with a Lincoln automatic lubrication system. 





WHEN YOU THINK OF LUBRICATION...THINK OF LINCOLN 





ENGINEERING COMPANY 


* DIVISION OF THE McNEIL MACHINE &£ ENGINEERING CO 










ST LOUIS 20. MO 

















— 
= LINCOLN ENGINEERING CO. 
SEND = Dept. LE-11 
= 4010 Goodfellow Bivd., St. Louis 20, Mo. 
oe 
Cc O U PO N = 0 Please send me your new Catalog 82 on Lincoln centralized lubrication systems. 
FOR 7 Name : ee — 
Firm_— o et — = ee 
N EW Address ____ ences peaiaaal : lial 
cS ATA i. oO G “~- LINCOLN City —— es ee ___State ohne 16118 
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Use the handy Order Form below to order your 1961 Lubrication Conference Preprints 





“Bearing and Lubricant Requirements for Some Aero- 
Space Projects: Discussion and Preliminary Investiga- 
tion,” by R. H. Larson and A. G. Piken, Bendix Re- 
search Laboratories, Southfield, Mich. (ASLE Paper 
No. 61LC-1) 


“Friction, Wear, and Evaporation Rates of Various 
Materials in Vacuum to 10-7 mm Hg,” by D. H. Buck- 
ley, M. Swikert and R. L. Johnson, NASA, Lewis Re- 
search Center, Cleveland, Ohio. (ASLE Paper No. 
61LC-2) 


“Friction and Wear Characteristics of Cermets at High 
Temperature and High Vacuum,” by R. D. Brown, R. A. 
Burton and P. M. Ku, Southwest Research Institute, 
San Antonio, Texas. (ASLE Paper No. 61LC-3) 


“Friction and Surface Deformation During Sliding on 
a Single Crystal of Copper,’ by J. M. Bailey, Beloit 
College, Beloit, Mich., and A. T. Gwathmey, University 
eee Charlottesville, Va. (ASLE Paper No. 
61LC-4) 


“Chemical Changes in Steel Surfaces During Extreme 
Pressure Lubrication,” by D. Godfrey, California Re- 
search Corp., Richmond, Calif. (ASLE Paper No. 
61LC-5) 


American Society of Lubrication Engineers 
5 North Wabash Avenue 
Chicago 2, Illinois 


Please send me the indicated preprints from the 
1961 Lubrication Conference. Enclosed find 
ee eee (Preprint prices are $.50 for mem- 
bers and $1.00 for non-members.) Illinois resi- 
dents, please add 4% Illinois state sales tax. 


arene eS | eeeewerneee. |e | 
si aoe pear «| Lee | 4 
ica oS ISAS 
omens.) |e eee tery 
Deernres | Oo J SD 

a peemeeweme | | le | 
woeeweree S| cng puenewwee Le ls 
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The ASLE National Office is now requesting pay- 
ment in advance on all small orders ($3.00 or 
under) and on all foreign orders for publications. 








Company 





Street 





“Extreme Pressure Lubrication and Wear—The Chem- 
ical Reactivity and the Extreme Pressure Action of Two 
Aliphatic Disulfides,” by A. Dorinson and V. E. Bro- 
man, Sinclair Research Laboratories, Harvey, Ill. 
(ASLE Paper No. 61LC-6) 


“Polymer Formation on Sliding Metals in Air Saturated 
with Organic Vapors,” by W. E. Campbell, Consultant, 
Cleveland 6, Ohio, and R. E. Lee, Jr., General Electric 
Co., Schenectady, N.Y. (ASLE Paper No. 61LC-7) 


“Effect of Lubricant Viscosity on Meta!lic Contact and 
Friction in a Sliding System,” by M. J. Furey and J. K. 
Appeldoorn, Esso Research and Engineering Co., Lin- 
den, N.J. (ASLE Paper No. 61LC-8) 


“Heat of Preferential Adsorption of Surfactants on 
Porous Solids and its Relation to Wear of Sliding Steel 
Surfaces,” by A. J. Groszek, British Petroleum Co., 
Ltd., Sunbury-On-Thames, Middlesex, England. (ASLE 
Paper No. 61LC-9) 


“Preparation, Properties, and Some Applications of 
Super-Refined Mineral Oils,” by E. E. Klaus, E. J. 
Tewksbury and M. R. Fenske, Pennsylvania State Uni- 
versity, University Park, Pa. (ASLE Paper No. 61LC- 
10) 


“Dynamic and Static Irradiation of Nuclear Power 
Plant Lubricants,” by D. B. Cox, E. A. Oberright and 
R. J. Green, Socony-Mobil Oil Co., Paulsboro, N.J. 
(ASLE Paper No. 61LC-11) 


“Viscous Lubrication in Wire Drawing,” by J. F. Os- 
terle and J. R. Dixon, Carnegie Institute of Technology, 
Pittsburgh, Pa. (ASLE Paper No. 61LC-12) 


“Effects of Base Oil Viscosity and Type on Bearing Ball 
Fatigue,” by F. G. Rounds, General Motors Corp., War- 
ven, Mich. (ASLE Paper No. 61LC-13) 


“The Effect of Contact Angle on Rolling Contact Fa- 
tigue and Bearing Load Capacity,” by E. V. Zaretsky, 
W. J. Anderson and R. J. Parker, NASA, Lewis Re- 
— Center, Cleveland, Ohio. (ASLE Paper No. 
61LC-14) 


“Weibull Distribution of Rolling Contact Fatigue Life 
and Deviations Therefrom,” by T. Tallian, SKF Indus- 
tries, Inc., Philadelphia, Pa. (ASLE Paper No. 61LC- 
15) 


“Evaluation of Ball Bearing Performance in Liquid 
Hydrogen at DN Values to 1.6 Million,” by H. W. 
Scibbe and W. J. Anderson, NASA, Lewis Research 
Center, Cleveland, Ohio (ASLE Paper No. 61LC-16) 


“Lubrication of Rolling Surfaces by a Ree-Eyring 
Fluid,” by J. C. Bell. Battelle Memorial Institute, Co- 
lumbus, Ohio. (ASLE Paper No. 61LC-17) 


“The Design of Externally Pressurized Gas Thrust 
Bearings for Maximum Stiffness and Stability,” by D. 
C. Allais, IBM Research Laboratory, San Jose, Calif. 
(ASLE Paper No. 61LC-18) 


“Pressure and Flow Studies of an Experimental Exter- 
nally Pressurized Gas Lubricated Bearing,” by G. B. 
Sneen. ITT Federal Laboratories, San Fernando, Calif. 
(ASLE Paper No. 61LC-19) 


“Analysis and Design of Externally Pressurized Gas 
Bearings,” bv I. Tang and W. A. Gross, IBM Research 
Laboratory, San Jose, Calif. (ASLE Paper No. 61LC- 
20) 
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TAMAR LUAU LLL 





ASMA UGTA 


Curry E. Ford has been named di- 
rector of development for National 
Carbon Company, Division of Union 
Carbide Corporation. Mr. Ford joined 
National Carbon in 1937, and was 
active in the development of carbon 
and graphite chemical process equip- 
ment. 

In 1953 he was named manager of 
chemical products sales. He was ap- 
pointed new products marketing man- 
aver in 1957, and since February, 
1960, has been director of marketing. 


Gregory P. Cordones, Neptune, N.J., 
has joined the sales force of the Jo- 
seph Dixon Crucible Co., Jersey City, 
N.J. He will represent the company’s 
paint, graphite and lubricants divi- 
sions in the state of New Jersey. 











G. P. CORDONES J. B. SMITH 


James B. Smith, manager of lubrication 
and commercial sales for the Esso 
Standard Eastern Region, Humble 
Oil and Refining Company, has been 
named coordinator of lubricating and 
process oil sales in the new headquar- 
ters marketing department of Humble 
in Houston, Texas. 


Retired Lubrication Engineer 
Enjoyed 1600 Mile Boat Trip 


Mr. and Mrs. Frank L. Gray, form- 
erly of Gary, Indiana made the 1600- 
mile trip from upper Lake Michigan 
aboard their own houseboat to Lake 
Buchanan, near Beaumont, Texas. 

“We wanted to do something that 
we'd never done before when we re- 
tired,” Gray said. It all started when 
Mr. Frank L. Gray retired recently as 
a lubrication engineer with the Gary 
Steel Works of U.S. Steel. ‘I went to 
work at a temporary job in the steel 
mills after being discharged from the 
service following Werld War I,” he 
said. That temporary job lasted 41 
years. 














How to STRETCH 





a drop of oil... 


Manzel force-feed lubricators squeeze the full potential out 
of every drop of oil you purchase. Model “94”, for example, 
pumps against pressures up to 3,000 pounds, handling any 
grade of oil from the lightest mineral oil to the heaviest 
cylinder stock with the same regularity. Model “94” starts, 
stops, speeds up and slows down in synchronization with 
your machinery. Every change in engine speed brings a 
corresponding change in the amount of oil delivered. For 
details on our whole line of respon- 
sive, responsible lubricators, write 
for our catalog. Manzel, 254 Bab- 
cock Street, Buffalo 10, New York. 
For the most efficient lubrication, 





ask the man from 


Mer 


bw. a a 


HOUDAILLE 


Se A 
% SE 


STRiE? 
SPECIALISTS IN LUBRICATORS AND METERING PUMPS 


- 


4 


SINCE 1898 
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TWO PAGES... 


in Atlantic’s new booklet can solve 80% 
of your lubrication problems 


These pages outline the properties and applica- 
tions of Atlantic Hytherm Oils and Atlantic 
Lubricant 54...two products designed to fill 
80% of your plant lubricating needs. For your 
more specialized requirements, you can choose 
from a long list of quality Atlantic oils and 
greases. Result: simpler purchases, use and storage. 


ATLANTIC HYTHERM OILS reduce wear, have 
good water separating properties, high flash 
point, low pour point and high Viscosity Index. 
ATLANTIC LUBRICANT 54 offers excellent water 
repellency corm!* 1ed with outstanding anti-rust 
properties. It is particularly effective where 


ATLANTIC 





moisture conditions require extra protection 
against rusting and lubricant washout. An ex- 
perienced Atlantic Sales Engineer will be happy 
to show you how these versatile, hard-working 
lubricants can fit into your plant operations. 


The valuable 60-page booklet shown above 
is free to lubrication engineers and purchasing 
agents. It puts complete information on all 
Atlantic greases and oils at your finger tips. For 
your copy, simply write The Atlantic Refining 
Company, 260 South Broad Street, Philadelphia 
1, Pa., giving your title and company name. We'll 
see that a booklet reaches you without delay. 


THE ATLANTIC REFINING COMPANY 
Philadelphia, Pa. 
Charlotte, N.C. 


Providence, R.I. Syracuse, N.Y. 
Pittsburgh, Pa. 
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SECTION NEWS 
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Milwaukee—Mr. R. G. Pendleton, Humble 
Oil and Refining Co., will discuss 
“Petroleum Pipeline: Installation and 
Operation” at the November 16, 1961 
meeting. December 11 has been des- 
ignated as Monte Carlo Night. 


Philadelphia—On November 16, the Sec- 
tion will conduct a tour of the Frank- 
lin Institute Laboratories, beginning 
at 3:00 p.m. The group will adjourn 
to McCallister’s for a social hour and 
dinner. After a short business session, 
Mr. Harry C. Rippel, Franklin Insti- 
tute Laboratories, will discuss “Bear- 
ing Design and Role of Lubrication.” 


Central Ohio—A tour of Kaiser Alumi- 
num, Newark, Ohio is scheduled for 
November 27, 1961. There will be no 
Central Ohio Section meeting in 
December. 


Twin Cities—The October 26, 1961 meet- 
ing entailed a Field Trip to the REA 
Atomic Plant. 


Baltimore—The November 9, 1961 meet- 
ing will feature Mr. R. K. Ulrich, 
Lubrication Engineer, Bethlehem Steel 
Co., Steelton Plant, who will discuss 
“Lubrication Features of the 11” 
Bar Mill.” 


Boston—The November 20, 1961 meeting 
will be held at the M.I.T. Faculty 
Club, when Dr. William Campbell will 
speak on “Solid Lubricants.” 


New York—More than 70 members and 
guests were in attendance at the New 
York Section’s first fall meeting. The 
guests included Bill Sentner, Past 
Chairman of the Boston Section, and 
Doc Dougherty, Past Eastern Regional 
Vice President. Mr. J. L. McGinnis, 
Enjay Chemical Co., lectured on the 
present and probable status of lubri- 
cant types, and the method and fre- 
quency of application of present and 
probable future automotive equipment. 


Los Angeles—Mr. Charlie Pope, Lubrica- 
tion Engineer at Eastman Kodak for 
thirty years, highlighted the October 
18, 1961 meeting. His subject was 
“Ramifications of Industrial Plant 
Lubrication.” 

Pittsburgh—“‘Coolant Applications” were 
discussed at the November 9, 1961 
meeting by Mr. Joseph E. Kessler, 
General Sales Manager, Van Straaten 
Chemical Co. The Pittsburgh Section 
will celebrate their Christmas Party 
on December 14, 1961. 








Fifty members and guests turned out for the Boston Section’s meeting on October 2, 
1961 to hear Dr. Earl Jackson speak on “Space Lubrication.’ Pictured above are 
(left to right): Mr. C. S. Mercer, Member of ASLE National Board of Directors; Dr. 
Earl Jackson, Member of ASLE National Board of Directors; and Mr. A. B. Celi, 
Chairman of the Boston Section. 





New York Section Officers (left to right): 
S. G. Harris, program Chairman; E. M. 
Strom, Section Chairman; M. H. Zitkow, 
Secretary; A. E. Van Schoick, Treasurer; 
and R. L. Moy, Membership Chairman. 


J. L. McGinnis, is shown lecturing at 
the October meeting of the New York 
Section. 





The Detroit Section of the ASLE opened its fall season on September 19 with a 
truly fine showing of the membership. Mr. E. W. Fisher, Technical Coordinator of 
Military Products for Garlock, Inc., was guest speaker. He outlined the recent 
advances made in oil seals and problems associated with them in his talk entitled 
“Seals and Compatibility with Significant Laboratory Tests.’’ 


The photograph (below) shows, from left to right, David Hill of Rockwell-Standard 
Corporation, Chairman of the Detroit Section of ASLE, E. W. Fisher (center), and 
Dr. A. DiGuilio, representing the ASM. 



































New Gulf process makes Gulf Harmony” — 


GULF MAKES THINGS 


You’re looking at a new catalyst (the tiny pellets). 
It’s the heart of Gulf’s new hydrogen treating process, 
called Gulfinishing, used to super-finish Gulf Har- 
mony Oil. It replaces the conventional clay treating 
operations previously needed to finish base stocks for 
this product. It makes Gulf Harmony a superior, 
versatile oil capable of handling a number of plant 
lube and hydraulic assignments. Here’s how. 


516 


Gulfinishing removes more undesirable com- 
pounds than any other finishing process. It not only 
scrubs a base stock clean, it converts weak molecules 
to stable ones. It greatly improves the response of the 
base oil to the oxidation inhibitor. This improved 
response means greater stability; better protection 
against sludge formation; longer service life. 

Improved Gulf Harmony continues to provide the 
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a superior oil for plant equipment. .. 


RUN BETTER! 


effective protection against rusting and foaming for 
which it has always been recognized. 

Wouldn’t you like to learn more about improved 
Gulf Harmony? Find out what it can do for your 
plant equipment and prove to yourself that Gulf 
makes things run better! Consult the Gulf catalog in 
Sweet’s Plant Engineering file for the address of your 
nearest Gulf office. Or write for free brochure. 


GULF OIL CORPORATION 
Dept. DM, Gulf Building 
Houston 2, Texas 
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At the operating level, in almost every branch of 
industrial science, too much valuable time is lost in 
solving an endless succession of emergency problems. 
This preoccupation with just keeping the old system 
going prevents, or at least hampers, efforts to improve 
the system itself. 

Lubrication engineering is no exception. All too 
often, instead of being concerned with increasing 
over-all operating efficiency and decreasing costs, the 
lubrication engineer is forced to function as a sort of 
“maintenance vigilante’—rushing from hot bearing 
to hot bearing with never a moment to concentrate on 
the important business of prevention. 





Editor’s note: Developing steadily over the past 15 or 
20 years, Lubrication Engineering has emerged as a 
distinct and mature branch of modern industrial tech- 
nology. Further, careful analysis of a number of highly 
effective Lubrication Engineering operations has re- 
vealed certain recurring factors that seem funda- 
mental to good results. This article has been prepared 
to outline these “common denominators” of successful 
lubrication engineering. 





It is no coincidence that lubrication engineering 
programs wherein this “endless emergency” cycle has 
been broken are among the most successful in the 
country—or that such successful programs are all 
based on the same essential fundamentals of adminis- 
tration. 

Reduced to their simplest terms, these funda- 
mentals comprise the three “musts” of an effective 
lubrication engineering program. They are: 


A. Establish well defined procedures. 
B. Adhere to detailed schedules. 
C. Upgrade lubrication personnel. 
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Before going on to discussion of these “musts”, 
however, two observations must be made. First, 
they are not merely suggestions or recommendations. 
Rather, they are the result of careful analysis and 
represent a factual summary of the factors actually 
found to be important in the majority of successful 
operations. 

Second, while application of these fundamentals 
would seem essential to a successful lubrication 
engineering program, they do not by themselves guar- 
antee success. How they are applied makes a great deal 
of difference, and they must be applied differently in 
virtually every situation. 

No attempt to lay down a formula is intended 
here. The purpose of this article is simply to discuss 
the operating ground rules that assure maximum re- 
turn for engineering effort expended. 


ESTABLISH WELL DEFINED PROCEDURES 

Inconsistent, haphazard action is a major source 
of lubrication difficulty. Cognizance of all phases of 
lubrication activity is necessary to eliminate this diffi- 
culty. And only well defined procedures covering selec- 
tion and specification, procurement, receiving inspec- 
tion, storage, application and disposition will assure 
such cognizance. 

Selection and specification of lubricants and lubri- 
cating equipment are particularly important but is 
usually easy to establish. In most cases, authority in 
this area is a basic part of the lubrication engineering 
mandate proceeding directly from top management. 

As for procedure, lubrication engineering initia- 
tion or approval of all purchase requisitions involving 
lubricants or lubricating equipment is the most com- 
mon approach. The primary objectives of this type of 
procedure are to assure the adequacy of all materials in 
use and to reduce the number of different materials 
used. Some of the largest operations analyzed are very 
nicely covered by only 3 to 5 different greases and 
10 to 15 different oils, including hydraulic media. 

Actual procurement is a somewhat more delicate 
matter because source preferences, prices and such 
intangibles as service aud availability are often in- 
volved. In most cases, the procedures established in 
this area are based primarily on close cooperation with 
those actually charged with the purchasing responsi- 
bility. 

Closely connected with procurement procedures 
are those provided to cover receiving inspection and 
the insurance of quality standards. Here, on technical 
grounds, sources may be approved or disapproved and 
all shipments should be subject to examination by the 
lubrication engineer prior to acceptance. 

Although actual methods for monitoring sources 
and material quality vary widely, a sampling procedure 
is almost inevitable. The samples may be retained as 
a record for subsequent study if some question arises 
or, if laboratory facilities are available, will be proc- 
essed prior to entry of the material into storage. 


Journal of the American Society of Lubrication Engineers 

















Once material has been selected, procured and 
accepted in accordance with consistent procedure and 
under careful control, the most obvious area of concern 
for a lubrication engineer come under consideration. 
These are the storage of lubricant materials for use 
and the proper application of these materials. 

Proper storage procedure and control hinge on a 
separate lubricant storage area. Where the area is and 
what it consists of are not so important as that it be 
separated from routine plant traffic. This is essential 
in order to limit access to authorized personnel only 
and to minimize the hazards of unintentional contami- 
nation or mixing of materials. 

Other cogent reasons for separating the lubricant 
storage area are: (1) to decrease fire hazard and in- 
surance costs, (2) to facilitate stock record keeping 
and inventory surveillance and (3) to permit installa- 
tion of handling and measuring equipment as required. 

Before leaving the subject of storage, the closely 
related business of disposing of used up or exhausted 
lubricants should be mentioned. Providing that suffi- 
cient quantities are involved, significant economies can 
be achieved through reclamation of used lubricants for 
use in less critical applications. And even where no 
re-use opportunity exists, controlled disposition pro- 
cedures provide the best possible assurance against the 
false economy of over-use. 

Application procedures are probably the most vital 
of all. These provide the greatest opportunity for oper- 
ating improvement, have the most direct effect on re- 
sults and vary the most. Virtually every plant will call 
for a different approach. 

Yet, despite the almost unlimited variation in 
application procedures, the right system for a given 
plant is almost certain to evolve from attention to 
three key elements. These are methods of application, 
the schedule of application and application personnel. 

Schedules and personnel are of such overriding 
importance in successful lubrication engineering that 
they will be treated separately in this discussion 
of practical fundamentals. Methods are almost equally 
important but lend themselves to briefer treatment 
because their determination is usually a straightfor- 
ward matter of meeting the needs of the equipment 
on hand as efficiently as possible. 

Automatic lubricant dispensing and metering de- 
vices, to reduce requirements for direct attention to 
a minimum, are applied wherever economically and 
mechanically feasible. Mobile supply carts of one kind 
or another are also quite universally used to facilitate 
the actual movement of lubricants from storage to the 
point of application. In general, the principal criteria 
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for selecting methods of application are man-hour con- 
servation and minimizing error. 

The final consideration under the heading of pro- 
cedure is a system of record keeping of some sort. 
Naturally, such data as quantity consumed, costs and 
sources are recorded as a matter of routine. But even 
more vital are records that tie directly to the economics 
and advantages of lubrication engineering. 

It is these records that enable management to 
make proper evaluations of the total program. Such 
items as decreasing incidence of equipment failure, 
decreasing man-hour requirements and increasing pro- 
ductive capacities through improved lubrication prac- 
tices are especially noteworthy. And to be certain 
that such statistics come to the attention of manage- 
ment, they should be included in regular operating 
reports. It is surprising how documented evidence of 
cost reduction can make an appropriation request look 
like a sure fire investment instead of a doubtful ex- 
penditure. 

In summary, selection and specification, procure- 
ment, storage and handling, disposition, application and 
record keeping —are the principal areas in which 
clearly defined procedures have been found essential. 
Virtually without exception, successful lubrication en- 
gineering programs provide for control in these areas. 
Actual methods vary widely to suit specific situations, 
but whatever is done is done consistently and as 
planned. 








ADHERE TO DETAILED SCHEDULES 


Good scheduling is the real “clincher” in lubrica- 
tion engineering. It sets out the what, wher and when 
of actual lubricant application and even though the 
schedule itself is probably the most individual and 
highly customized phase of any lubrication program, 
it must be based on meeting three fairly obvious re- 
quirements. 
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The first of these is complete coverage. Each piece 
of equipment, and all of its specific needs, must be in- 
cluded in the schedule. Production machinery, of 
course, is always a primary subject for lubrication 
attention, but mobile equipment and service units such 
as fans and life mechanisms (and the transport cart 
used by the lubrication staff, too) are often neglected. 
Failures here can be just as troublesome and costly as 
actual production equipment shutdowns. 

To meeet this first requirement, complete cover- 
age, the usual approach is a physical survey. In some 
cases, existing capital equipment records will be help- 
ful as a check but they are rarely sufficiently detailed 
for the purpose of establishing a lubrication schedule. 
It is also important to provide for the inclusion of a 
running log or history of lubrication attention and for 
subdivision of the over-all list into groups by type of 
equipment or area of location. Individual cards of 
sheets for each item surveyed are most commonly used. 

But there is more to assuring completeness of the 
application schedule than the initial survey. Provision 
must be made for the addition of new equipment to the 
record, and, detailed instructions concerning the spe- 
cific requirements of each piece of equipment must be 
included. These instructions should call out materials 
needed, means and quantity of application and fre- 
quency of application. 

The next basic application schedule requirement to 
be satisfied, once complete coverage has been assured, 
is to simplify the task of following the schedule in such 
a manner as to make it practical. Detailed procedures 
established for this purpose are strictly tailored to 
suit the situation, but all will involve careful “route 
planning” to service the greatest possible number of 
units with the least effort. Good “route planning” of 
the lubrication schedule assures that each piece of 
equipment will receive individual attention as fre- 
quently as possible within the capabilities of the lubri- 
cation staff and that the attention will be complete and 
correct. 

Copies of the basic lubrication survey, if properly 
prepared, can serve this purpose. Issued to lubrication 
personnel in preselected sections and arranged in cor- 
rect order, the survey cards or sheets will tell where to 
start, where to go next and what to do at each stop— 
giving the lubrication engineer complete control of the 
entire application process. Color identification or label- 
ling of lubrication application points to designate type 
and frequency of lubricant application has also proved 
useful in this connection. 

Automation of the whole process of lubricant ap- 
plication is, of course, an even more fundamental an- 
swer to the problem of following the established lubri- 
cation schedule. Centralized systems requiring little or 
no operator attention are increasing in popularity. 
But in the final analysis, whether or not to use an 
automated system is an engineering determination in 
itself. The means of adhering to the schedule may be 
changed but the basic responsibility for getting it 
done does not. 

After a schedule has been worked up to the point 
where complete coverage and reliable execution are 
assured, the final requirement is provision for main- 
tenance of efficiency. Any system, however well con- 
ceived, will tend to deteriorate with the passage of time. 


Journal of the American Society of Lubrication Engineers 





Therefore, to assure quick recognition of trouble 
signs and immediate diagnosis of any deterioration or 
error in the system, reference to records of previous 
activity must be available. These records constitute an 
efficiency report on the performance of the lubrication 
function and regular inspection of entries is a sure 
way to make sure that the schedule is being followed. 

Methods for keeping these follow-up records range 
all the way from simple check-off sheets to complete 
report systems with special forms to be filled out and 
filed each time a given piece of equipment is serviced. 
But whatever the method, the schedule is tied directly 
to results and failures if they occur. It must be so to 
have real meaning. 

Thus, the important requirements of scheduling are 
complete coverage, practical arrangements for follow- 
ing the schedule and a system of follow-up to guarantee 
continual efficiency. But even with these requirements 
met, any program can still founder on the shoals of 
personal indifference or ignorance on the part of the 
men who do the work. No system can be any better 
than the men who use it—and this leads to the final 
commandment of effective lubrication engineering. 





UPGRADE LUBRICATION PERSONNEL 

The first step in upgrading the lubrication worker 
is to upgrade the job itself. Measures should be 
taken to make lubrication safer, more thorough and, 
above all, cleaner. As in the case of the sewer digger 
who termed himself a sanitation specialist, attitude 
can make a world of difference in performance—can 
turn a transient and indifferent greaser into a steady 
and dependable lubrication technician. 
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But the greatest gains in this area are made via 
training programs aimed directly at improving the 
men themselves. Response to such opportunity will be 
surprisingly eager and quick to show up in efficiency. 

Regularity in such training programs, plus con- 
tinual emphasis on the “whys” of lubrication as well 
as the routine “hows”, is of the essence. In addition to 
being in accordance with sound teaching procedure 
regularity carries an implication of future betterment 
and stability that will help to hold good men. Expla- 
nations of the reasons of various lubrication activities 
conveys the sense of purpose that is essential to real 
job satisfaction. 

Upgrading lubrication personnel will produce some 
surprises too, in the form of benefits far beyond simple 
increases in the efficiency of the lubrication operation. 
First, the lubrication staff becomes an alert and inter- 
ested intelligence group operating in all areas of the 
plant to provide a continuous flow of good information 
on basic equipment condition—a great boon to preven- 
tive maintenance. 

Well defined procedures, strict scheduling and en- 
lightened personnel development, then, are three com- 
mandments of effective lubrication engineering. And 
there’s far more to be gained from the application of 
these commandments than just the reduced costs and 
smoother operation that will signify success to plant 
management. Indeed, a whole new concept of the lubri- 
cation engineering function develops, based on “4 free- 
doms” that would not otherwise exist. 

The first of these is freedom from the frustration 
of solving a never ending succession of unnecessary 
problems. Instead, the program functions to prevent 
trouble, to forestall problems. 

The second freedom results from the first. Time 
saved by avoiding petty problems gives the lubrication 
engineer freedom to concentrate on basic improvements 
in his program ... through study, special experimenta- 
tion and even research. 

Freedom to expand his sphere of influence is the 
third. Logical avenues for this type of expansion are 
into equipment design (solving lubrication problems 
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before they are built-in) and into the broader areas of 
general plant maintenance. Whereas lubrication costs 
alone usually run below 1% of operating costs, overall 
maintenance often exceeds 10% and is subject to the 
same sort of attack that will work on lubrication prob- 
lems. 

The last of the 4 new freedoms for lubrication en- 
gineers, and perhaps the most important in the long 
run, is freedom to contribute. Without good proce- 
dures, good schedules and good men, the harassed plant 
lubrication engineer is usually too busy to even read 
papers, much less prepare them. Yet his knowledge, 
and the knowledge of thousands of others like him, 
comprises the real body of lubrication engineering 
science. This knowledge must be exchanged. 


In closing, it must be pointed out again that the 
foregoing is not a series of recommendations or sug- 
gestions. Rathers, the three “musts” of plant level 
lubrication engineering, as presented here, are based 
on an analysis of what is actually going on where 
lubrication engineering is working the most success- 
fully. To apply these fundamentals in any lubrication 
engineering operation is like filling the pool before 
taking diving lessons...a very sound first step! 


< 
< 
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BULK GREASE HANDLING 





by A. C. Gartley The paper “Bulk Grease Handling” is a short history 
Sales Engineer of this subject from a supplier's point of view. It gives 
American Oil Company a brief background of events leading to the lubricants 
Chicago, Illinois suppliers need to develop suitable equipment for 


transporting grease from his grease works to the cus- 
tomer’s storage tanks. It is shown that miscellaneous 
problems unique to the customer and supplier dictate 
the type of equipment used to transport grease. 


Competition, along with recent trends for develop- in the mills, and the application of these lubricants 
ing and perfecting new facilities and techniques, re- where needed. 
quire a detailed appraisal of operations for handling In the 1920’s, black oil was commonly used as a 
grease in bulk quantities. general mill lubricant. The oil was delivered to mill 
A number of installations in the past few years central storage by tank car. From there it was trucked 
prove the value and feasibility of bulk grease handling. to the operating departments and hand applied to the 
Consequently, with the pioneering work nearly com- machinery. Some oil and grease cups were used, but 
pleted, the pattern for the future is clearly outlined. they were relatively unsatisfactory. Also during this 
The supplier or customer who fails to avail himself of period, grease fittings and pressure hand grease guns 
the new methods soon will find himself losing out. were developed. These were an improvement over the 
There still are some problems to be solved, how- grease cups, but were not satisfactory from a safety 
ever. After a relatively slow start, it appears that solu- standpoint. Then, too, there was no accurate control 
tions to most of these problems will be solved soon, at in dispensing the lubricant. 
least to the extent that bulk handling of grease will In the 1930’s, centralized lubrication systems 
become the general practice, rather than the exception, began to gain stature and hand oiling declined. Black 
if, indeed, it is not already. oils were gradually replaced by greases which could be 
The Steel Industry has undoubtedly spearheaded used in central systems. These greases, using various 
the present trend to bulk handling. This bulk handling, base soaps, were delivered to the mills in containers 
however, was preceded by the evolution of lubricants of miscellaneous sizes and shapes. The multiple vari- 


eties of greases and sizes of containers created an 
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Fortunately the oil companies were aware of the 
problems involved, and in the 1940’s began to introduce 
multi-purpose greases. Also, standardization of con- 
tainer size was accepted and the 400 pound drum be- 
come the accepted large-size grease container. 

These developments, multi-purpose grease and 
standard-size containers, helped the situation tre- 
mendously, but did not eliminate handling problems. 
The oil companies moved car loads or truck loads of 
grease drums into the mills, and usually unloaded at 
an oil storage area. Large inventories of 400 pound 
drums of grease were (and still are) maintained in 
central storage areas. As needed, the grease is then 
sent out to the consuming department. The saga of the 
journey of a drum of grease to a typical steel mill runs 
like this: The grease is filled into drums at an oil com- 
pany’s grease works, the drums are loaded into a car- 
rier for delivery to a mill, the drums are unloaded, and 
stock piled at the mill’s central oil storage. As needed, 
the drums are loaded into carriers and moved to the 
consuming department’s storage area, where they are 
unloaded. Then, as needed, they are loaded and moved 
into position for dispensing the grease into various 
systems. When the drum is considered empty, it is 
moved to the department’s empty drum storage area. 
It is then loaded into carriers and is moved to the 
mill’s salvage yard, unloaded, stock piled and eventually 
loaded into carriers for destinations outside the mill. 

This shows that grease drums are handled a great 
many times in most steel mills,—averaging eight times. 
There is the possibility of spillage, leakage, and grease 
being left in the drums when dispensing. As much as 
10 percent is left in the drums, which is a costly waste. 

As is usual with an undesirable situation, it 
becomes necessary to find improved methods. Early in 
the 1950’s, some of the men in the steel industry began 
to think of bulk grease handling. Interest was aroused, 
and some preliminary work was done. About 1953, a 
major oil company gave a large steel producer a set of 
drawings of a proposed bulk grease trailer. This 
amounted to a tank on wheels which could be filled at 
a grease works, pulled to the customer’s location, and 
grease could then be pumped from the unit as an 
integral part of the dispensing system. This would 
necessitate more than one unit. The seed of bulk 
handling was planted, but for a few years no actual 
system was put into operation in the Steel Industry. 

Peculiarly, about the same time the steel industry 
was considering bulk handling, a coal company got into 
bulk handling, probably through economic necessity. 
This was in 1955. This company had a large installed 
tank which they could divert to grease storage. They 
were using a double “0” grade of grease. Their sup- 
plier agreed to haul grease to them in bulk, and has 
been doing so for the last five years, moving the grease 
in a transport truck similar to one used for moving 
fuel oil. In this case, necessity caused them to solve 
their problem with a minimum of conversion. 

From about 1955 on, the Steel Industry evinced 
an increasing interest in bulk grease handling. In the 
early 50’s some of the pioneers could see the desirabil- 
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ity, but after 1955 the real need became apparent. 
Competition and rising expenses created an urgent 
need to cut costs. Incentive programs made everyone 
cost conscious. Therefore, in looking at ways to save 
money, the ever present problem of costly handling of 
lubricants came to the attention of many groups. Bulk 
grease systems were designed for old as well as new 
installations. New construction naturally took priority 
in getting bulk facilities, because of available funds. 

During this early phase of bulk grease system de- 
sign, it seemed desirable for the mills to construct 
systems in which the grease tanks could be moved from 
the dispensing location to the supplier’s grease works 
or source of supply, filled and returned to the custom- 
er’s mill. Some systems of this type were designed and 
at least two were put into operation. 

The first bulk grease handling facilities in the 
Steel Industry in this country were installed in a uni- 
versal slabbing mill of a Midwestern steel company 
near Chicago. Here three 4,000 pound portable con- 
tainers are manifolded in central storage. Each con- 
tainer is 4 feet in diameter by 61% feet in height, and 
is fabricated from %% inch steel plate, reinforced with 
steel ribs with the bottom made of *4 inch plate. The 
entire assembly, except the cover, is welded together to 
form a single unit. A 34 inch plate cover is bolted into 
position. A special feature on this tank is a pneumatic 
follower plate. An inflatable seal on the follower plate 
enables atmospheric pressure to provide positive pump 
prime; the seal also wipes the tank walls clean during 
each emptying cycle. The 2-inch pipe, used as a guide 
and level indicator, is removed when shipping a filled 
container. Containers are filled and emptied through a 
single line and valve at the bottom of the tank. At one 
time, the tanks were taken from the building through 
removable hatch covers, placed on a flat bed truck, 
and taken to the supply source. 

Probably the first bulk container used by one of the 
largest steel companies was at their Sheet and Tin 
Mill. It is a square tank of about 4,000 pound capacity, 
fabricated by their roll shop. A later design is the 
round portable tank of 5,000 pound capacity. This 
tank has a diameter of 54 inches, and a height of 60 
inches; the stand is 30 inches. An air-driven pump 
is mounted on top of the container. This tank does not 
incorporate a follower plate because experience shows 
no residuary grease remains in the container. Cur- 
rently these tanks are moved by flat bed truck to the 
supplier’s warehouse for filling. 

After the first installations and while subsequent 
installations were being designed, a second phase of 
bulk handling evolved. It became apparent that it would 
be desirable and necessary to put the storage tanks 
permanently in position as an integral part of the 
dispensing systems. Location and space problems dic- 
tated this. 

At this time, this same steel company was design- 
ing several new facilities. One of these was a 46-inch 
slab mill, which is now in operation. A central grease 
system with a 20,000 pound tank for grease storage 
was part of the installation. The tank located in the 
basement is filled from the top. A 4-inch fill line 390 
feet long electrically traced leads to the outside of the 
building. 
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Since this installation at the 46-inch slab mill, at 
jeast three more systems were installed at the same 
steel works. All of these use tanks of about 4,000 pound 
capacity. 

The new coal handling facility at this steel com- 
pany has 83—4,000 pound grease tanks. They normally 
receive bulk grease in 8,000 pound quantities. 

The Sinter Plant at this steel company has 
1—10,000 pound tank, and usually takes 8,000 pound 
loads of bulk grease per delivery. 

The 12-4 mill at this same plant has 2—4,000 
pound tanks and takes loads of approximately 7,000 
pounds per fill. 

While all of this design and installation of equip- 
ment was being accomplished in the various steel mills, 
the grease suppliers were attempting to work out suit- 
able methods of delivering grease products to their 
customers. The problem became unique to the supplier 
involved with each installation. If the supplier was 
currently furnishing to a mill which was converting to 
bulk handling, it became necessary for him to develop 
a means of delivery or bow out of the picture. Also, 
the location of his grease works, number of customers 
involved, and future potential business helped to de- 
termine the type of equipment needed to move grease 
to the customer. 

Temporarily, at least, some oil companies have 
not entered the delivery of bulk grease. It is to be 
assumed that they will decide to enter this type of 
operation at some future time. 

One of the major oil companies, as grease sup- 
plier for the aforementioned steel company’s 46-inch 
slab mill, decided to have a large grease transport de- 
signed and built. This unit built on a trailer contains 
two vertical tanks, each having a 12,500 pound capa- 
city. These tanks use a patented follower plate for 
pushing grease to the 4-inch lines in the bottom of the 
tanks. Grease is pumped off at the rate of 100 gallons 
per minute at 120 degrees Fahrenheit. 

At the time of the writing of this paper, this oil 
company was building a second, three-tank unit with 
40,000 pound capacity. 

Two large oil companies have converted tank 
wagons for hauling bulk quantities of grease. These 
units can haul maximum loads of about 15,000 pounds 
each. With some changes of valves, piping and pumps, 
these units do a remarkably efficient job. Naturally the 
economic efficiency of these units depends on a source 
of supply near the customer’s plant, making short 
hauls practical. 

Another large oil company, with its grease manu- 
facturing plant in New Orleans, decided to use rubber 
bags. These can be shipped to their local warehouses 
in a given area, and moved from there to the customer’s 
plant by truck. In the Chicago area they are using 
4,000 pound bags which they move from their ware- 
house to the customer’s plant by flat bed truck, three 
bags to a truck. These bags are unloaded by a geared 
pump through 3-inch lines. 

This company is currently offering to supply one 
steel customer with bulk grease, using these bags as 
customer storage. They will deliver a bag, set it into a 
cradle from where it can be pumped as needed, into 
the customer’s grease system. 
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Still another large supplier has or will have two 
units operating out of Pittsburgh. These are vertical 
tank units with a total capacity of about 32,000 
pounds. 

One of the above-mentioned companies has ex- 
perimented with the use of public carrier transports. 
With some relocation of pumps, grease can be success- 
fully moved by this method. This, of course, is economi- 
cal because equipment can be used for more than one 
product if care is used in cleaning the tanks. 

Early in December of 1960, an automobile manu- 
facturer put a large-scale grease dispensing system 
into operation. Their two tanks hold 80,000 pounds of 
grease. The suppliers had preliminary problems to 
solve on their first deliveries to this installation, but 
deliveries are now routine. Suppliers are currently 
hauling bulk grease as far as 400 miles to this plant. 

The above illustrations of plant bulk grease in- 
stallations proves the practicability of this type of 
operation for industry. The illustrations of various 
methods of delivering bulk grease show that grease 
suppliers are giving serious consideration to this phase 
of the problem. 

Manufacturers of tanks and grease dispensing 
equipment have been and are keeping abreast of the 
trend, proving that bulk grease dispensing is here to 
stay. 

The grease suppliers have a unique problem. They 
must design and build equipment for transporting 
grease based on the following considerations: 

1. Location of their grease manufacturing facili- 
ties. 

2. Number of bulk grease customers or potential 
customers. 

3.Capacities of the customer’s bulk grease systems. 

4. Types of Greases involved. 

Each supplier must evaluate these problems and 
design his equipment to satisfy the customer’s needs 
efficiently, economically, and with a fair profit for his 
company. The grease suppliers have taken and are 
taking a good look at grease transportation. Some 
interesting and practical methods of transporting 
grease are now in operation, and the future will see 
improvements on these as well as new types put into 
use. 

When all this is accomplished, the end result is a 
smooth flow of grease from the maker’s kettle into a 
large container for transporting to some customer’s 
bulk grease containers. The grease is moved to the 
customer’s tanks from supplier’s tank with a minimum 
loss of product, time, and labor, and very little chance 
of contamination. The operation becomes essentially 
simple as compared to the outdated movement of grease 
by drums. 
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in the Glass Container Manufacturing Plant 


by D. E. Grube and A. B. Walker 


Owens-Illinois, Toledo, Ohio 


The glass container industry cannot be classed as 
heavy industry when considering size of equipment 
or bearing loads as used in some industries. 

Above normal temperatures and long expected op- 
erating periods of bearings in the bottle forming 
departments do present problems peculiar to the glass 
industry. 

This paper discusses the type of bearings, operating 
temperatures, loads, service life of bearings, the 
characteristics of lubricants to perform satisfactorily 
for extended periods of time, and how laboratory 
testing has helped define the desirable properties of 
lubricants. 

Comments are confined to the bearings of the glass 
container forming machines, related equipment and 
their lubrication. The corrugated paper box fabricating 
equipment and raw materials handling equipment are 
standard equipment representative of other industries 


and are not discussed in this paper. 
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There are two general types of container forming 
machines used in ‘he United States. The first is the 
suction type which draws by vacuum the glass from a 
large revolving and shallow pot into the molds mounted 
on a rotating frame. This is known as the Owens 
machine, named after its inventor, Michael Owens. The 
other is the gob type machine, where the glass flows out 
of a long trough and is cut off in gobs and drops into 
the mold. The first of the gob type machines were used 
to form containers with flat bottoms, straight sides, 
and almost flat shoulders, such as the familiar 4 oz. oil 
sample container. Today, this machine makes most 
types of glass containers. 


SUCTION TYPE MACHINE OPERATION 


The glass for the suction type machines flows from 
the glass melting and refining furnace into a large 
shallow revolving pot about 5 inches deep and 13 feet 
in diameter. This is where the giass is conditioned to 
the proper working temperature, and is in a position 
for the molds to dip into the glass and draw the glass 
up into the mold by the use of vacuum. The temper- 
ature of the pot varies from 1800 to 2600 F. The 
revolving pot has a housing over it except for a very 
small opening: where the forming machine dips into 
the glass. 
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The weight of the revolving pot is 36,000 pounds 
and it is supported on twenty-four, eight inch long 
tapered roller bearings, set in a race approximately 
6 ft. in diameter, immersed in oil in a housing below 
the pot of glass. The housing is made of cast iron, and 
a raceway is finished for the tapered roller bearings. 
There is considerable heat radiated to the bearings 
from the hot refractory material. Temperatures range 
from 160 to 275 F. This operating temperature is too 
high for lubricating oils to last three and one-half 
years to six years, the normal life of the furnace, but 
by changing oil every six to nine months, good lubrica- 
tion is obtained and wear is at a minimum. One plant 
has extended the life of the oil to three or four years 
by circulating it through a cooler. 

The lubricant is also used to lubricate the vertical 
drive shaft bearings, worm gear speed reducer, and a 
variable speed transmission which are also exposed to 
abnormally high temperatures. 

The oils which have given the most satisfactory 
service in those units in which the oil is replaced 
regularly are some of the internal combustion engine 
oils, grades SAE 40 and 50, Supplement I or II or the 
Series III oils. These oils have excellent oxidation 
resistance, good anti-wear properties, and little tend- 
ency to form hard varnishes. The use of these oils has 
resulted in cleaner bearings, less wear and less increase 
in viscosity as compared to straight mineral oils having 
a viscosity of about 2500 SUS at 100 F. which were 
formerly used. 

Lubricant performance specifications and labora- 
tory tests are necessary to secure the proper oils at the 
lowest price, because one brand of oil listed as an Mil- 
L-2104A may perform as well as another brand listed 
as a Supplement I or II oil, or an oil listed as meeting 
the Series III specifications. Some oils that are not 
classified as an internal combustion engine oil have 
performed very well in the laboratory performance 
tests, and in our opinion, would give good service in 
this equipment. These are oils specially formulated 
for high temperature service, containing detergent- 
dispersants. 

The main bearing of the suction type machine is 
a babbit bearing approximately 534 inches wide, having 
an inside radius of 39 inches. There is a force feed 
lubricator supplying the oil to the chamfered oil groove. 
Because of the large surface area of the bearing, the 
load is only about 30 pounds per square inch. The 
rotating cast iron face and babbit surface stay in good 
condition through several furnace campaigns, indicat- 
ing hydrodynamic lubrication. 

The king pin in each head of the suction type 
machine passes over the pot of molten glass. The pin 
and its bearings were the most difficult part of the 
machine to lubricate for many years. The maximum 
movement of parts is about 45° on the pin. The exces- 
sive heat scon carbonized the grease, and excessive 
wear occurred. Regular greasing of the bearing made 
things worse, and shortened life of assembly, hence, 
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the only grease used was that in packing bearing at 
time of assembly. Later, a hole was drilled axially 
through the pin, and air blown through the center of 
the pin carrying away sufficient heat to keep bearing 
cool enough to give good service. An inexpensive ma- 
chine oil is used for lubrication in place of grease. 

Many motions of this machine are cam operated, 
and these cams have to be lubricated with an oil that 
will not oxidize or form hard deposits that will prevent 
roller from operating, because a stuck cam roller causes 
very costly damage to the machine, requiring about 
12 hours to replace cam, roller and other broken parts. 

There are many bearings besides the cams, which 
are lubricated either by force feed lubricators or are 
hand oiled. These and the bearings mentioned above 
are all lubricated by one oil. 

Oils which have given good performance and are 
preferred most by the machine operators are low 
gravity straight mineral oils which have a viscosisty 
of about 300 SUS at 100 F. Naphthenic oils are pre- 
ferred to the paraffinic because they have less tendency 
to form hard varnishes. 

Rust inhibitors are desirable as the machines are 
stopped every few weeks for cleaning with steam hoses. 


GOB TYPE CONTAINER FORMING MACHINE 


The gob type container forming machine uses both 
bushings and antifriction type bearings, involving 
rotating and oscillating motions. The bearings are not 
heavily loaded and for the most part temperatures are 
not high enough to cause excessive trouble. 

The most critical application and the one which 
governs the choice of the lubricant is the lubrication 
of air cylinders and valves. 

There has been a lot of trouble with frozen piston 
rings, and erratic operation of pistons caused by mois- 
ture in the compressed air. After coolers are used, but 
do not eliminate all the moisture in the air. Many types 
of oils have been used and are being used today to 
lubricate these machines, and the price range is quite 
large. 

Normally, the same oil used for air cylinder lubri- 
cation is used for bearing lubrication. One of the major 
items that has eliminated trouble on this container 
forming machine is the use of force feed lubricators, 
delivering the oil through small tubing to each bearing 
and the air operated cylinder. The force feed lubricator 
has given a big improvement in machine operation as 
compared to the air line lubricators. 
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LEHRS 


The glass container leaves the forming machine 
at temperatures of 1000 F or more and is put into a 
lehr (annealing oven) to remove stresses and to be 
cooled down to room temperature. The lehr is about five 
feet wide and 90 to 125 feet long, and the containers 
set on a continuous woven wire mat. Just before the 
containers are put on the mat, the mat goes over a 
roller about 3 to 4 inches in diameter, which is sup- 
ported by an anti-friction bearing at each end. These 
two bearings have given much trouble, because fre- 
quently the gas flame that heats the mat is turned on 
too strong, and heats the bearings to abnormally high 
temperatures, often resulting in bearing seizure. A 
lubricant has not been found that wi!] stand up under 
these conditions for 3% to 5 years at a time. Many 
greases and oils are satisfactory if the flame is properly 
controlled. Where space permits, the bearings are being 
moved farther from the flame. Wick oilers mounted 
away from heat with tubing conveying the oil to bear- 
ing seems to do better under these adverse conditions 
than grease, but frequently leave an oil spot on the 
floor, under the bearing, which has been objected to 
by the Good Housekeeping Committee. 

In the glass container forming plant, a lot of 
blowers and fans are used to provide wind for combus- 
tion, cooling of furnace refractories, mold equipment 
and the machine operators. The motors driving these 
fans range from 3 to 150 horsepower in size. The fans 
supplying cooling wind to the furnace refractories 
normally operate from three and one-half to six year 
periods, but seldom is any maintenance work done on 
this equipment during the holiday down periods. 
Grease lubricated anti-friction bearings are now used 
on the fans and motors. Grease is added at regular 
intervals. The use of sealed bearings that require no 
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lubrication during operation have not been very well 
accepted by plant operating personnel for this equip- 
ment. Many greases have been used satisfactory for 
the lubrication of these bearings, such as lithium and 
sodium soap base greases. However, the sodium base 
in general is preferred by plant operators. Some of the 
new calcium complex type greases are being tried on 
these bearings and to date have been satisfactory. The 
latter grease, if successful in these bearings, may make 
it possible for a plant to use only one grease, as this 
grease is also suitable for use on the glass container 
forming and handling equipment, where a high tem- 
perature grease is often preferred. 

The air compressors used to supply compressed 
air for the container forming machines are normally 
single stage, double acting type, discharge pressure 
50 psig. and the motors range in size from 125 to 800 
horsepower. A good quality oil with oxidation and foam 
inhibitors with a viscosity of 300 to 450 SUS at 100 
F has given very good service for lubrication of these 
bearings. 


SUMMARY 


In summarizing the discussion, three items are 
brought out that may be considered necessary for good 
lubrication. These items are: 

1. Changes in design of equipment to provide 
working conditions suitable for available 
lubricants. 

Selection of proper lubricants. 

Proper ,application of lubricant, such as the 
use of suitable oil and grease lubricators, and 
changing of lubricant at proper intervals to 
prevent excessive wear. 
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EP GEAR LUBRICANTS 


in Pinion Bearings 


Bearing wear and corrosion were investigated 
for seven multipurpose EP gear lubricants using a 
large off-highway truck axle in dynamometer tests. 
The wear tests were of 300 hours duration at a tem- 
perature of 250 F, while the corrosion tests were 
cycled between room temperature and 150 to 300 F. 
The degree of lubricant breakdown occurring in the 
axle tests was alse observed in concurrent chemical 
and physical bench tests made on oil samples drawn 
from the axle housing at regular intervals. 

Load carrying ability, oxidation stability, and 
corrosion properties were found to differ considerably 
for the currently available lubricants at operating 
temperatures above 200 F. Bearing wear was shown 
to be directly related to the presence of metallic 
particles resulting from gear damage. 

These studies indicate that the present EP gear 
lubricants are temperature sensitive in the range of 
200 F and above, and that unsatisfactory axle per- 
formance might be expected when the operating 
temperature of axles are above this value. 
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INTRODUCTION 

The authors’ laboratory has a continuous program 
for the evaluation of passenger car, industrial and 
truck axles. This work includes axle deflection tests 
using a modified Gleason deflection test machine or a 
700 hp dynamometer, oil flow tests, and bearing wear 
tests on a 75 hp dynamometer or the 700 hp dynamom- 
eter. The bearing wear tests, which are normally 
run at 100 to 150 per cent of rated engine torque, 
include gear and lubricant performance. Some tests 
originate from field problems while others are tests 
on new designs. 

This paper presents the results of a bearing wear 
investigation on a new model forward axle in a tandem 
drive, for a six wheel, off-highway truck, tested in the 
700 hp dynamometer. The early tests indicated a wide 
divergence in performance characteristics for the cur- 
rently available multipurpose EP gear lubricants. 
Specifically, the lubricant properties of load carrying 
ability, oxidation stability, and corrosion were of 
particular interest. 

The background of EP gear lubricant develop- 
ment beginning with the introduction of the hypoid 
gear in the period of 1927 to 1930 and up to the present 
time has been summarized in a report by Hunstad, et 
al. (1) and in the CRC reports (2, 3, 4). Also, a recent 
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article by Noll (5) helps to clarify the present ter- 
minology for gear lubricants in explaining the API 
Service GL-4 designation. A common goal has pre- 
vailed throughout the years to provide for a balanced 
chemical activity sufficient to prevent excessive gear 
wear without causing detrimental effects upon bearings 
and other components in the axle. Over the years, the 
higher speed and higher horsepower of modern vehicles 
has made increased demands upon the lubricant. It is 
of interest to note that corrosion was cne of the 
early problems associated with gear lubricants. The 
CRC report (2) on moisture corrosion mentions cor- 
rosion as the greatest contributing factor to extremely 
early gear and bearing failures with the first hypoid 
lubricants. One of the bench tests developed during 
this period to measure wear resulting from the 1] »bri- 
cant chemical activity was the Timken Lubricant 
Tester (6, 7, 8, 9, 10). The test also provided a rela- 
tive index of extreme pressure film strength for the 
lubricant. The present military specification (11) for 
multipurpose gear lubricants, MIL-L-2105A (ORD), 
recognizes and includes acceptable limits for both 
moisture corrosion and additive activity level. A major 
factor affecting corrosion is the temperature sensitivity 
of the lubricant. Bulk oil temperatures up to 300 F 
are possible in the CRC L-37 and L-42 dynamometer 
tests, but the length of time at these higher tempera- 
tures is less than 24 hours. Certain lubricants will pass 
the short term tests but will develop corrosion after 
prolonged operations above 200 F. 

An active program is being pursued in the authors’ 
laberatory to record bulk oi] axle temperatures for 
passenger and truck vehicles. Temperatures are being 
recorded for new truck axles during the delivery trip 
from the factory to our Canton plant. Also, new axles 
have been installed in passenger cars for temperature 
measurements. Maximum bulk oil temperatures of 220 
F have been recorded during the first five hours run- 
ning of new axles in passenger cars. The temperature 
has dropped to below 200 F after the initial break-in 
period. Oil temperatures in broken-in truck axles which 
have larger oil capacities (over 8 pints) as compared 
to passenger car axles (2 to 4 pints) have not ex- 
ceeded 200 F. It appears that the present operating 
oil temperatures in axles are below the threshold 
temperature where more severe corrosion might de- 
velop. 

The main purpose of this paper is to emphasize 
that present EP gear lubricants are temperature sensi- 
tive in the range of 200 F and above, and that satisfac- 
tory bearing operation in this temperature range could 
be limited by the breakdown characteristics of avail- 
able lubricants. 


TEST PROCEDURES 

The rear axle used-in these tests is the forward 
axle in a tandem drive from a large off-highway truck. 
The carrier is a single reduction type, 3.9 to 1 ratio, 
hypoid assembly with a straddle mounted pinion and 
a 211% in. diameter ring gear. The pinion has a right- 
hand spiral and is top mounted. Tooth bearing on 
drive is on the concave side of the gear teeth. An 
additional reduction of 4.7 to 1 is obtained with a 
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planetary gear set at the wheels. Fig. 1 shows a 
photograph of the axle mounted on the 700 hp dyna- 
mometer. 

The dynamometer has a two-speed (1750 and 3500 
rpm) 2300 volt AC drive motor coupled to an eddy 
current clutch. This arrangement allows speed control 
from approximately stall to 3500 rpm with a maximum 
torque of 1050 lb-ft throughout this range. Input 
torque to the test is measured by means of a strain 
gage equipped torque pickup shaft indicated at the test 
control console. The cutput torque is absorbed in two 
eddy current brakes. These brakes have a total capacity 
of 30,000 lb-ft torque at speeds of 50 to 1000 rpm. 

The test procedures consisted of three parts, al- 
though all of the lubricants tested were not run for 
each of these procedures. These tests were (a) a bear- 
ing wear test, (b) a cyclic corrosion test, and (c) a 
laboratory corrosion test on oil samples removed during 
the cyclic corrosion test. The various gear lubricants 
tested, together with the type of tests performed, are 
summarized in Table 1. 

The bearing wear tests were set up with the fol- 
lowing conditions of operation: 


Test duration 300 hr 
Oil temperature 250 F 
Pinion speed 1650 rpm 
Approximate truck speed 16 mph 
Input torque 1000 lb-ft 





Fig. 1. Test axle on dynamometer. 


TABLE 1.—IDENTIFICATION OF LUBRICANTS 
SPECIFICATION 


ADDITIVE OR SERVICE 


LUBRICANT NO.* TYPE DESIGNATION TYPE OF TEST 
1 SCP GL-4 Bearing wear 
2 SCP MIL-L-2105 Bearing wear 
3 SCL MIL-L-2105 Bearing wear 
4 SCP GL-4 Bearing wear 
Additive B 

5 SCP GL-4 Corrosion 
Additive C 

6 SCP GL-4 Corrosion 
Additive D 

7 Modified SCP GL-4 Corrosion 


*All SAE 90 Viscosity. 
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In all starts, the torque was applied gradually 
beginning at 25% load for one hour, 50% load for one 
hour, and 75% load for one hour, before applying full 
load. In later starts, following stops for inspection 
and oil samples, full load was applied over a period 
of 15 to 20 minutes of operation. Temperatures were 
taken with thermocouples located one inch above the 
bottom in the main of! reservoir, in the bottom of the 
power divider reservoir, and in the pinion oil inlet 
channel. Elevated temperatures were maintained by 
the use of a fiber-glass blanket and heat lamps. Ex- 
ternal cooling was provided by two 16-inch forced air 
fans as required to maintain the desired oil tempera- 
ture. The normal oil level required 20 quarts in the 
main reservoir plus one quart in the power divider 
reservoir. One-half pint oil samples were taken and 
not replaced at four to five inspection periods during 
the tests. 

The corrosion test procedure consisted of four to 
five cycles of eight hours running followed by a twelve- 
hour idle period during which the axle was allowed to 
cool to below 100 F without fans. These tests were 
run with oil temperatures of 150, 200, 225, 250, and 
300 F. Three bearing cups which were washed in kero- 
sene and wiped dry were suspended inside the axle 
during the twelve-hour idle period as follows: 

1. Submerged in the oil ; 

2. Dipped in the oil, then suspended one inch 
above the oil 

3. Dry (not dipped) suspended one inch above 
the oil 


The corrosion test cups were suspended from an 
arbor bar fixture installed in the bore of the tubular 
pinion after each run. The assembly was closed up, 
except for the breather pipe, during the twelve-hour 
idle period. The cups were stored in the open in 
the dynamometer room under conditions of 75 to 80 F 
and 40% RH after the twelve-hour exposure in the 
axle. Figs. 2 and 3 are sketches of the axle center 
showing the location of the thermocouples and cor- 
rosicn test cups. 

Oil samples removed after each eight-hour running 
period in the cyclic corrosion test were further evalu- 
ated in a modified CRC static corrosion test for 7 days 
at 80 F and 95/100% RH. This test followed the 
standard CRC procedure (12) except for oil being 
used instead of grease and omitting the bearing run-in 
step and the water immersion step. Essentially, this 
test was the equivalent of a humidity cabinet test on 
bearings dipped in used gear oil. 

Throughout all of the above tests, each oil sample 
was analyzed for complete physical properties. Both 
the new and final used oil samples were evaluated for 
Timken load carrying capacity. 


RESULTS OF BEARING WEAR TESTS 
Lubricant No. 1 failed after 1614 hours running at 
250 F. A strong offensive odor was noticed after 3% 
hours operation. The first stop for inspection at 1614 
hours showed a gummy deposit on the edges of the 
gear teeth. As the axle cooled, the torque required to 
turn the assembly increased rapidly until the pinion 
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Fig. 2. Plan view of test axle. 
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Fig. 3. Side view of test axle. 


would not turn under a 500 |b-ft load. The teardown 
inspection revealed an excessive amount of a black, 
carbonaceous, resinous deposit in all bearings, on the 
gears, and in various oil pockets on the carrier. The 
photograph in Fig. 4 shows the deposit on the forward 
pinion bearing. The gears showed heavy pressure 
areas of contact but no scuffing was apparent. 

The entire unit was cleaned so that the same set 
of gears, but with new bearings, could be used in the 
bearing wear test for Lubricant No. 2. Gear scoring 
and wear developed in the second test between the 
inspections of 13714 and 201 hours. Considerable metal 
was present in the lubricant and all bearings showed 
excessive wear after 201 hours operation at 250 F. 
The used lubricant analysis showed 0.55% iron present. 
Fig. 5 is a photograph of the scored pinion and ring 
gear. 

A new gear set along with new bearings was in- 
stalled in the axle for the bearing wear test with 
Lubricant No. 3. The unit completed the desired run 
of 300 hours at 250 F in satisfactory condition. The 
bearings retained their adjustments indicating an 
insignificant amount of wear for both the gears and 
bearings. The condition of these gears after test is 
shown in Fig. 6. 
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Fig. 4. Deposit on pinion bearing after 16-/4-hr run at 250 Fig. 5. Gear set scored after 201-hr run at 250 F with Lubri- 
F with Lubricant No. 1. cant No. 2. (Same gear set used with Lubricant No. 1). 
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Fig. 6. Gear set satisfactory after 300-hr run at 250 F with Lubricant No. 3. 
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The final bearing wear test was run with Lubri- 
cant No. 4 using the same bearings and gears which 
were in satisfactory condition from the previous tests. 
In all cases, new lubricant was used for each test with 
the axle being thoroughly cleaned with kerosene fol- 
lowed by a flushing with the new lubricant before final 
filling. Lubricant No. 4 also completed the 300-hour 
run at 250 F free of excess wear on the bearings or 
gears. The condition of the ring gear and pinion is 
shown in Fig. 7. The greater contrast noted in Fig. 7 
resulted from the discoloration of the gear teeth by 
the corrosive nature of the lubricant. This photograph 
might erroneously be interpreted as gear damage, but 
neither the gears nor bearings showed excessive wear. 
In both Tests 3 and 4 where excessive gear and bearing 
wear did not occur, the amount of iron in the used 
lubricant was at a low level (0.1% iron or less). 

Evidence of lubricant oxidation products was PINION GEAR 
present after Tests 3 and 4 in the form of deposits in 
the axle. In addition, corrosion was found after Test 4 
on the bearings, inside of the housing, and on the axle 
shafts. The amount of corrosion on the bearings is 
shown in Fig. 8. Table 2 is a summary of bearing wear 
test results. 





TABLE 2.—SumMMary OF BEARING WEAR TEstT RESULTS 





SPECIFI- TEST 
LUBRI- CATION OR DURATION 
CANT SERVICE (HR. @ 
NO. DESIGNATION 250 F.) RESULTS 
1 GL-4 16144 Test stopped; excessive 
black deposit. 
2 MIL-L-2105 201 Gears scored; bearing wear 
RING GEAR 
3 MIL-L-2105 300 Gears OK; no wear 
4 GL-4 300 Gears OK; no wear; corro- 





sion on bearings, housing, 


Fig. 7. Gear set satisfactory after 300-hr run at 250 F with 
and axle shafts 


Lubricant No. 4. (Same gear set used with Lubricant No. 3). 











Fig. 8. Corrosion on differential bearing after 300-hr run at 250 F with Lubricant No. 4. 
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RESULTS OF CORROSION TESTS 

The bearing wear test with Lubricant No. 4 in- 
dicated appreciable chemical change in the lubricant 
with the formation of strong acid decomposition prod- 
ucts. It was possible to produce corrosion on clean 
bearing races exposed to the hot oil vapors for seven 
minutes followed by one-hour storage in the dyna- 
mometer room, Fig. 9. 

These findings prompted the corrosion study for 
gear lubricants which are summarized in Table 3. 
Lubricant Nos. 4, 5, and 6 were essentially the same 
type base stocks each with a different EP additive. 
Lubricant No. 7 contained a new modified sulfur- 
chlorine-phosporous type additive which did not pro- 
duce corrosion in the axle tests. 

The corrosion produced in the modified CRC test on 
used oil samples from the axle test is presented in 
Figs. 10, 11, and 12. The CRC static corrosion test 
was slightly more severe than the axle test which 
might be attributed to a longer storage at a higher 
relative humidity. 





NOT EXPOSED TO VAPOR 





EXPOSED TO VAPOR 





Fig. 9. Corrosion on dry test cup placed in hot axle for 7 
minutes after 200-hr run at 250 F with Lubricant No. 4. 
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56 HOURS AT 225°F 40 HOURS AT 250°F 


Fig. 10. Static corrosion test bearings using axle test Lubri- 
cant No. 5. 





NEW OIL 48 HOURS AT 200°F 





48 HOURS AT 225°F 40 HOURS AT 250°F 


Fig. 11. Static corrosion test bearings using axle test Lubri- 
cant No. 6. 
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NEW OIL 40 HOURS AT 250°F 
Fig. 12. Static corrosion test bearings using axle test Lubricant No. 7. 
TABLE 3.—SumMary oF Corrosion TEST RESULTS 
SPECIFICATION THRESHOLD TEMPERATURE FOR CORROSION 
LUBRICANT OR SERVICE - = 
NO. DESIGNATION CUPS EXPOSED IN AXLE MODIFIED CRC TEST* 
5 GL-4 Dry —24 hr, 250 F 40 hr, 225 F 
Additive C Dipped —24 hr, 250 F 8 hr, 250 I 
Immersed—No corrosion after 40 hr, 250 F 
6 GL-4 Dry —32 hr, 225 F 24 hr, 200 F 
Additive D - Dipped —No corrosion after 40 hr, 250 F 8 hr, 225 F 
Immersed—Same 8 hr, 250 F 
7 GL-4 Dry —No corrosion after 63 hr, 300 F 3 corrosion spots 
40 hr, 250 F 
Dipped —Same 
Immersed—Same Light stain 
a 6 a rh a en 8 hr, 300 F 
*Used oil samples from axle cyclic corrosion test. 


DISCUSSION OF RESULTS 

The effect of temperature upon the chemical activ- 
ity of the additives in EP gear lubricants can be shown 
by comparison of new and used lubricant properties as 
indicated in the Timken test, and change in pH value, 
and the corrosion characteristics. The change in Tim- 
ken load before and after the dynamometer tests is 
summarized in Fig. 13. Prolonged exposure at high 
temperatures has resulted in an increase in Timken 
load for the GL-4 type lubricants whereas a decrease 
in load was noted for the MIL-L-2105 type lubricants. 
This relationship between load carrying ability and 
chemical activity is present in different degrees in the 
various bench tests used for the evaluation of new EP 
gear lubricants, notably the Timken, Falex, and Four- 
Ball tests. The bench test load-carrying values for new 
lubricants appear to be influenced by the volume of 
the lubricant sample required for each test. The 
Timken test uses a three-quart lubricant sample 
whereas both the Falex and Four-Ball tests use a 100 
ml. sample. Higher load-carrying values may be ob- 
tained for new lubricants in the Falex and Four-Ball 
tests when compared to the Timken test with certain 
temperature sensitive GL-4 type lubricants. An 
analysis of the data in a recent paper presented by De 
Ardo and Sargent (13) suggests such a relationship 
might exist. 
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The pH of the used oil was measured electrometri- 
cally with a calomel-glass electrode system. A decrease 
in pH, corresponding to the formation of acid ma- 
terials, was noted as corrosion developed in the test 
axle. These data are shown by the charts in Figs. 
14, 15, and 16. It follows that the presence of strong 
acid type materials, which are defined as occurring 
below a pH value of 4.5, also are related to the cor- 
rosion properties. The dry test cup was most sensitive 
to a corrosive condition present in the lubricant. The 
occurrence of corrosion on the dry cup, during the 
twelve-hour period in the axle, is indicated by the letter 
“C” along the curves in Figs. 14 and 15. The dry cup 
did not corrode with Lubricant No. 7, Fig. 16, where 
only a small change in pH resulted. 

The change in viscosity is of practical interest 
as an indication of lubricant stability. Table 4 shows 
the change in viscosity measured at 210 F versus time 
in the dynamometer tests run at 250 F. The viscosity 
change was related to the presence of deposits in the 
axle for Lubricant Nos. 3 and 4, but this was not true 
for Lubricant No. 1. 

The bearing wear tests are significant in that sat- 
isfactory performance of the axle is dependent upon 
each component part in the unit including the lubri- 
cant. Bearing wear is prevented with satisfactory gears 
in combination with an adequate lubricant. In addition 
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to bearing wear being caused by metallic particles 
from gear damage or poor gear contact, another equally 
important factor is contamination of the axle by dirt 
from environmental conditions. Such a condition is 
most frequently encountered in industrial truck axles 
where appreciable amounts of cement and silicious 
materials have been found in used oil drain samples. 
Laboratory tests have been run previously in axles 
where the lubricant was supplied separate from the 
axle housing to eliminate the effects of contaminants 
and metallic particles generated by poor gear contact. 
Such tests have always shown that excessive bearing 
wear does not take place in the absence of abrasive 
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Fig. 13. Change in load carrying capacity after dynamome- 
ter tests at 250 F. 
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Fig. 14. Occurrence of corrosion in cyclic test versus pH and 
strong acid for Lubricant No. 5. 
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wear particles. The beneficial effects of regular drain 
periods together with the use of magnetic drain plugs 
has been demonstrated by others (14) in heavy duty 
axles where service well beyond 200,000 miles was 
achieved without loss of bearing adjustment. 
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Fig. 15. Occurrence of corrosion in cyclic test versus pH and 
strong acid for Lubricant No. 6. 
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Fig. 16. Cyclic test for Lubricant No. 7 versus pH where cor- 
rosion and strong acid did not occur. 





TABLE 4.—EFFEctT OF OPERATING TIME AT 250 F 
Upon Viscosity, SUS @ 210 F 


LUBRICANT NO. 


TIME . ~-=— ee - 
HOURS 1 2 3 4 5 6 if. 
0 83.0 87.3 94.5 89.2 89.7 89.1 90.2 
16 84.4 — — — 88.4 89.2 87.8 
25 — — 87.0 89.4 87.9 88.9 87.9 
40 a a — — 87.5 89.4 88.4 
45 — 89.1 89.0 a -— ca — 
90 -- — 96.5 — — — 89.0 
200 — 99.7 103.6 92.9 a — - 
300 —- _ 117.5 98.4 — — — 
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CONCLUSIONS 


The dynamometer axle tests resulted in different 
degrees of chemical change for the seven EP gear 
lubricants used. These changes were substantiated by 
the tests for lubricant physical properties, Timken 
load-carrying capacity, and corrosion. 

The successful operation of pinion bearings in 
vehicle axles operating at temperatures above 200 F 
is largely dependent upon the stability of the gear 
lubricant. 

Contamination of the lubricant with abrasive par- 
ticles worn from the gears causes excessive bearing 
wear and loss of adjustment. The occurrence of de- 
posits and corrosion from lubricant breakdown also 
can cause unsatisfactory bearing performance. 

It is believed that unsatisfactory axle performance 
might be expected with some currently available gear 
lubricants if the operating temperatures of axles were 
to exceed 200 F for prolonged periods through reduced 
lubricant volume, higher loading, higher speed or a 
combination of these factors. 
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DISCUSSION 


by I. G. Detra, Executive Engineer, Gear Design Department, 
Mack Trucks, Inc., New York, New York 

As you may have already gathered, we were 
closely associated with the series of tests reported here. 
As a result, we are basically in agreement with all the 
facts presented. However, it is apparent that several 
points will be benefited by further discussion. I will 
attempt to review these points in the order in which 
they occur in the original paper presented so ably by 
Messrs. Ellis, Hill, and Downs. As the various consid- 
erations are discussed, you may note that two basic 
underlying factors influence our analysis. 

1. Is there really a sharp line of demarkation near 

200 F. below which most EP lubricants function 
to an acceptable degree? 

2. How does data such as is presented here apply 

to actual service performance? 

Two types of tests (bearing wear and corrosion) 
are mentioned in the abstract. Actually, the corrosion 
tests were outgrowths of the wear tests decided upon 
because of poor lubricant performance during the first 
test conducted under accelerated conditions. The fact 
that the corrosion tests were established before we 
were fully certain such corrosion would actually occur 
in service makes them somewhat of an oddity in the 
annals of physical testing. Such foresight is to be 
commended, however, in view of the fact that even 
the possibilities of corrosion or coking is distressing 
to those of us who must use EP lubricants. 

The abstract also states that “Load carrying abil- 
ity, oxidation stability, and corrosion properties were 
found to differ considerably for the currently available 
lubricants at operating temperatures above 200 F.” 
Frankly, I believe this is true at almost any tempera- 
ture. In efforts to establish a suitable lubricant spec- 
ification, the writer’s company has analyzed dozens 
of gear oil brands by means c* all standard mechanical 
and chemical bench tests. If the brands which deviate 
much from average for each test parameter are elim- 
inated from the acceptable list, very few lubricants 
remain to be recommended for use. Apparently, we 


537 





must be very tolerant of lubricant characteristics from 
this point of view. As far as mechanical tests, such as 
Timken Load, Four-Ball, & Falex are concerned, we are 
on the fence in considering their value. Each measures 
performance at conditions different from actual serv- 
ice. Our own power divider, for instance, has rather 
special lubrication requirements; and, we know a few 
brands which far out-perform the average, but we 
don’t know why, nor are we certain that these same 
brands are best for gear performance. It is obvious 
that much basic knowledge remains to be learned in 
the field of lubricant analysis and evaluation. 

Finally, the abstract states that “present EP lubri- 
cants are temperature sensitive in the range of 200 F 
and above.” This certainly was true for the conditions 
of the test reported. But, the fact remains that we 
occasionally encounter indications of corrosion in 
actual carrier service which usually operate below 165 
F and seldom get over 180 F. Just recently, for in- 
stance, we have experienced several cases of corrosion 
involving a large oil company, and had them send us 
several used oil samples. When analyzed by means of 
the Timken corrosion bench test, the samples which 
had not traveled over 6,000 miles checked out fine. As 
mileage increased beyond this point, corrosive effects 
also increased. This is an illustration of why we be- 
lieve that time is a powerful factor to be considered 
in actual service regardless of bulk oil temperature. 
Perhaps some error lies in the use of bulk temperature 
as a basic parameter effecting breakdown. After all, 
where does most of the breakdown occur—in the bulk 
reservoir or at the tooth contact faces? Personally, I 
do not know, but we all know that breakdown and re- 
action with gear steel must occur at the tooth faces 
if EP additives are to accomplish their purpose. It 
would be most interesting to measure instantaneous 
temperatures at gear tooth contact surfaces. 

Under the heading Test Procedure, there is one 
factor worthy of some clarification. The 1,000 lb ft 
torque used for this series of tests is not considered 
a very high load for the test carrier. Whether this had 
any effect on test results is pure conjecture. However, 
I am certain that tooth surface temperatures reach 
higher values under service conditions than experi- 
enced here. 

The 1614 hour lubricant failure described in the 
paper under Results of Bearing Wear Tests has side- 
lights which are of interest. We now know that this 
particular oil resulted from a supplier’s over-eagerness 
to compound a MIL-L-2105B lubricant. According to 
his reasonably plausible admission, too much standard 
additive was used. This experience illustrates the po- 
tency and sensitivity of modern gear lubricant addi- 
tives. I might add that we have also had other experi- 
ences in which an oil supplier admitted to the use of 
additives which were not 100% controllable. This again 
illustrates the responsibilities facing oil companies in 
compounding lubricants which will get optimum per- 
formance out of geared units. 

Now we must face the question of what can be 
done with the type of information presented here. 
Frankly, I must be honest in admitting that we cannot 
point to any series of failures definitely resulting 
from corrosion. We have had suspicions, but no proof. 
Perhaps we have been unduly worried, but the poten- 
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tial of lubricant corrosion is terrifying to manufac- 
turers of geared components. Therefore, we must 
remain vigilant. More tests of the type reported here 
must be conducted, and we must learn how to apply 
this knowledge to actual service conditions. It is 
axiomatic, of course, that we avoid, in service, the 
conditions of our accelerated tests. 

In summing up, I will state that what we need 
most in connection with gear oil is a simple specifica- 
tion or other means for defining or selecting’ a suitable 
product. Obtaining this will require the fullest cooper- 
ation from all interested parties. 


DISCUSSION 


by Val Gates, 
Shell Oil Company 


I appreciate the opportunity given to me to discuss 
the excellent paper and interesting data presented by 
the authors. These data, relating to high temperature 
EP gear oil performance, are of importance to both 
the petroleum and equipment manufacturing indus- 
tries, and there is little doubt that higher gear box 
temperatures will be with us in the future. 

For a number of years little development of any 
major significance occurred regarding new automotive 
EP gear lubricant additives. Performance was tied es- 
sentially to the requirements of specification MIL-L- 
2105. Certain oxidation stability problems arose which 
sparked the development of a new military specification 
MIL-L-002105A (ORD), and we saw the emergence of 
the GL-4 definition for gear lubricants. These resulted 
in a marked increase in activity regarding EP additive 
development. New and more severe performance levels 
were set by the new MIL specification, and new means 
for measuring these levels were adopted. New levels 
of EP activity, and new means for assessing thermal 
or oxidation stability evolved. 

Based upon a variety of laboratory tests, and broad 
field results, we would conclude that most of the widely 
used additives today do a good job of providing EP 
protection to gear surfaces, if used within proper load 
limits. We find too that this EP protection is provided 
over a reasonable temperature range. 

In the field we note that lack of stability of a gear 
lubricant is more of a problem than lack of load carry- 
ing ability. Products of instability have their deleteri- 
ous effects, and more serious relating to corrosion. 
The authors have demonstrated temperature sensitivity 
of several EP additives, and illustrate that for the most 
part today’s popular additives become corrosion sensi- 
tive near 225 F. They likewise have shown that this 
sensitivity can be extended to near 300 F. 

At this point it may be well to emphasize a need 
to more fully describe the “corrosivity” of an EP 
gear lubricant. Staining of gear and bearing surfaces 
is considered by some to be corrosion. This may be 
merely part of EP activity designed into the additive. 
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There may be an obvious chemical attack upon bearing, 
gear and other metal surfaces, resulting from an un- 
controlled formation of corrosive compounds during 
use and thermal decomposition of an EP additive. This 
may be called rust. Still another form of corrosion 
might be evident as a loss of anti-rust protection in the 
presence of moisture, also being seen as a form of rust. 
Rusting in the latter two instances are by differing 
mechanisms, hence a more accurate description is 
desirable. 

Perhaps the term “corrosion” should be further 
described as “stain,” “chemical,” or “water-rust,” etc. 

At this same time we wish to point out that the 
seriousness of corrosion may be very dependent upon 
the time element, and whether a gear box is in a static 
or dynamic condition. Deleterious corrosion occurring 
during static conditions may not become evident until 
long after equipment is put into operation. Also the 
absence of obvious corrosion during dynamic conditions 
is no assurance that a lubricant will be corrosion-free 
under other conditions of service or storage. 

The authors have done well with their investigation 
of EP activity and stability for a variety of com- 
pounds. We believe that a study of the anti-rust proper- 
ties of the many samples available to the authors would 
be a valuable addition to the data already presented, 
and would provide a more complete performance pic- 
ture of the additives considered. 

It is my personal opinion that in general through- 
out our industries the significances of used EP gear oil 
properties, and their relationship to bearing and gear 
life are not given enough study. Much more can be 
learned from used oil properties, which may have an 
important bearing toward increased gear box life. We 
must not overlook the fact that many gear boxes are 
lubricated and protected by used gear lubricants for 
most of their service life. 

We are faced with a rather limited knowledge of 
actual gear box temperatures in the field. In this I 
include all types of boxes under a wide range of oper- 
ating conditions. We are glad the authors are doing 
work along this line, as more information of this sort 
is needed for a better definition of our temperature 
target. We would also like to know what gear surface 
and bearing temperatures our lubricants are exposed to 
in the field. 

The authors operated a gear box in their laboratory 
at 300 F as a part of their investigation into thermal 
stability of lubricants. This temperature is probably 
considered beyond the normal experience in the field, 
but no doubt 300 F is reached from time to time. We 
ask of the gear, bearing and component people whether 
or not there are immediate or long range advantages 
to operations at these temperatures. Would the possi- 
bility of high temperatures allow for more flexibility 
in component and vehicle design? We say that today 
the use of more stable lubricants would permit oper- 
ators to realize longer gear oil life, as an immediate 
advantage. 

On the other hand, we may encounter a problem of 
potential seriousness stemming from high temperature 
operation, namely, gear surface tempering. If a gear 
box is operated to produce nominally a 300 F bunk oil 
temperature, gear surface temperatures could exceed 
tempering temperatures. This has been confirmed in 
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a few instances, and could be a serious limitation on 
the useful life of a gear. This might well be a matter 
for metallurgists to study. 

The temperature range well above 200 F will not 
be overlooked by any of us in those industries involved. 
We appreciate the fact that the authors have brought 
to our attention an area in which deficiencies appear, 
and no doubt we individually will seek our own best 
solutions. 


AUTHOR’S CLOSURE 


We appreciate the discussions of our paper pre- 
pared by Mr. I. G. Detra and Mr. Val Gates. Mr. Detra’s 
first question asked if 200 F was really a critical 
temperature. In our test findings, operating time as 
well as temperature is indicated to be an important 
factor in the ability of a lubricant to function to an 
acceptable degree. To determine a more positive rela- 
tionship between each of these factors would require 
extensive testing far beyond that which we made in our 
laboratory. From the data of our tests, we would not 
attempt to set up a critical temperature for lubricant 
operation in an axle. However, we do believe that with 
operating oil temperatures of 200 F and above, chemi- 
cal changes in the lubricant detrimental to axle opera- 
tion are accelerated to such a degree that serious 
trouble may be experienced with many of our present 
day lubricants. 

The second question asked how this data relates 
to actual service performance. The data becomes di- 
rectly applicable in the analysis of used oil samples 
from service applications. We have found strong acid 
products, loss of load carrying capacity, and marked 
changes in viscosity for samples of used gear oils 
returned from the field. These data give us added 
confidence in our appraisal of conditions inside the 
axle which enables changes to be made to avoid failure 
of the axle. Considerably more caution would be in 
order before using these data to predict service per- 
formance of new lubricants. 

Mr. Gates mentions the need for a more accurate 
description of corrosion. We do believe that staining, 
tarnishing, and rusting are all correctly termed corro- 
sion. A more complete description would require identi- 
fication of the corrosion reaction products. Light stain 
or tarnish represent the early stages of corrosion and 
are not significant unless pitting is present. Unfor- 
tunately staining and tarnishing do not proceed very 
far before pitting becomes significant. We have found 
pitting on pinion bearings to a depth of 160 micro- 
inches after three months service. 

For continuous operation at temperatures of 300 
F or higher, we agree that the metallurgical character- 
istics of the gears and bearings should be considered. 


< 
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AUTOMATIC, CONTINUOUS LUBRICATION OF 19-FT. 
GEAR TRAINS WITH 3 PINTS OF LUBE PER DAY! 


Ball mills in the Oro Grande, Calif., plant of Riverside Cement Co., 
( gear trains up to 15 ft. in diameter with faces up to 26 inches) 
now run smoother than ever before with Alemite’s Oil-Mist with Thermo-Aitre. 





Lubricant consumption has been cut from 9-12 gallons per day to 
3-pints in 24 hours to lubricate three huge ball mills. 


Additional units are to be installed to lubricate 19 gear trains 
(both mill and kiln) with a reduction in lube from 3-5 drums per 
week to an estimated one drum every 14 days! 


Heavy-viscosity lubricant from a conven- ; oe i _ j imi 
San Shane Mhechiien Saseeh to Sin to Housekeeping — once a costly nuisance — practically eliminated. 
gears by means of Alemite’s Thermo-Aire Alemite’s Oil-Mist with Thermo-Aire dispenses lubricating oils up 


system for best possible lubrication! 


to 25,000 SSUV at 100 degrees F—no thinner needed. 


Where gears are large, loads heavy (as at Riverside), Alemite’s 
Oil-Mist with revolutionary Thermo-Aire may be your answer. 


Alemite has just completed a 20-page 
ALEM ITE brochure, ‘Riverside Cement, A Success 
DIVvIisiQw Story Every Mill Superintendent Should 
STEW Rp RT- WARNE R Read.” Send today for your FREE 


copy and an illustrated brochure on 


CORKererngss Oil-Mist with Thermo-Aire. 


Dept. EE-tt!, 1850 Diversey Parkway, Chicago 14, as 
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William J. Anderson and Edmond E. Bisson 
(Lewis Research Center, NASA, Cleveland, 
Ohio), “NASA Research On The High Tem- 
perature Bearing Problem,” SAE 
n1760, Apr. 5-8, 1960, 18 pp. 


Paper 


It is stated that solutions to problems 
in rolling-contact bearings are needed 
in three fields: lubrication, materials 
and fatigue. Approaches discussed 
are: development of high temperature 
lubricants, bearing materials, and non- 
conventional lubrication techniques. In 
rolling-contact bearings at elevated 
temperatures liquid, vapor, and solid 
phase lubricants have been tried. 
Other solutions for the extreme tem- 
perature problems have been sought 
in gases containing reactive atoms as 
lubricants and in dry operation. Fa- 
tigue studies of high quality tool 
steels and crystalline ceramics have 
been initiated. Preliminary studies 
have been performed on journal bear- 
ings with liquid-metal lubrication and 
with gas lubrication. (Abstractor: 
William Rosenberg) 


A. A. Trapeznikov, G. G. Shchegolev, and I. I. 
Astakhov (Acad. of Sciences, USSR), “Electron 
Microscope [Investigation of the Influence of 
the Conditions of Preparation of Lithium 
Grease on Its Microstructure,” Izvest. Akad. 
Nauk SSSR, Ser. Fiz.,v. 23, 1959, 777. 


Cooling conditions influenced the yield 
point of these greases, principally 
through the crystal structure of the 
soap. A 10% solution of lithium stear- 
ate in vaseline oil was cooled from 
230 C and held at an intermediate 
temperature, t:, then it was cooled to 


Lubrication 


Abstracts 


Edited by 


W. E. Campbell 


t.=O C. Electron microscope investi- 
gations of the resultant greases indi- 
cated that t: had a definite effect on 
the size and shape of the soap fibers, 
t:=130 C yielding long thin fibers and 
a grease of highest structural 
strength. The addition of pelargonic 
acid during the preparation of a lith- 
ium-base grease had an appreciable 
effect on the character of its soap 
fibers. (Abstractor: Edward H,. Loes- 
er) 


“Study of Effects of a Non-Newtonian Oil on 
Friction and Eccentricity Ratio of a Plain 
Journal Bearing”, by G. B. DuBoise (Cornell 
University, Ithaca, New York), F. W. Ocvirk, 
and R. L. Wehe. NASA TN D-427, May, 1960, 
pp. 1-33. 


Experimental and analytical investi- 
gations are made of the effect of non- 
Newtonian oils on the load and fric- 
tion characteristics of plain journal 
bearings. The analysis is based upon 
the short-bearing equation and utilizes 
experimentally determined viscosity- 
shear rate data. For a Newtonian oil, 
two equivalent viscosities are com- 
puted, one giving the same friction 
force and the other the same load as 
when using a non-Newtonian oil with 
the same bearing operational geom- 
etry. Experimental data on friction 
and eccentricity are recorded for a 
bearing with a non-Newtonian oil, 
ASTM 104, which consists of a low- 
viscosity mineral oil-base blend thick- 
ened by adding 5% of a high-molecu- 
lar-weight polymethacrylate ester. 
The conclusions reached are that the 
viscosity of a non-Newtonian oil to be 
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Selected literature compiled by mem- 
bers of the Technical Committees and 
Industry Councils of the Society. 


used in friction calculations can be ob- 
tained from existing high-shear-rate 
viscometer data by using an analyti- 
cally determined average shear rate 
which reflects the eccentricity ratio of 
the unit. Analysis and experiment are 
shown to give conflicting results on 
the effects of non-Newtonian oils on 
load capacity, and, hence, no conclu- 
sion is reached. It is concluded that 
this indecisiveness warrants further 
investigation. (Abstractor: D. F. 
Hays) 


“Investigations into the Oxidation Behavior 
of Straight Motor Oils.” Arno Klose. VDI 
Zeitschrift, v. 103, n. 8, 1961, p. 337. 
(Thesis Abstract, Bergakad. Clausthal, 1959). 


Motor oils were oxidized in a closed 
apparatus which allows the determina- 
tion of oxygen consumption and the 
analyses of the gaseous and liquid 
products. Gas chromotography is used 
to separate the compounds; conven- 
tional and infrared methods of analy- 
sis are employed. A simple relation- 
ship is found between the amounts of 
the various oxygen-containing prod- 
ucts and changes in the infrared band 
at 1715 em". A balance sheet for the 
distribution of transformed oxygen 
among the reaction products is set up. 
For a motor oil, these oxygen per- 
centages approach the following val- 
ues asymptotically: water, 42; acids, 
8; esters, 14; carbonyl compounds, 9; 
carbon dioxide, 138; carbon monoxide, 
2; hydroxyl groups, 2; ether com- 
pounds, 7; and undetermined sub- 
stances, 3. (Abstractor: Edward H. 
Loeser) 
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NATIONAL BUD’ OIL SEALS 


OVER 3,500 DIFFERENT SIZES IN PRODUCTION 


BUD (Bonded Universal Design) Oil Seals 
field-proved in over 20 million cars, trucks and buses. 
Economical, ready when you need them. 


National has complete tooling to provide you with a broad 
range of dependable BUD® seals covering virtually 100 
shaft sizes for standard applications. 


In National BUD seals, the lip is permanently bonded to 
the metal casing. This means less rubber needed, less 
frictional heat at contact points, longer life, less space 
required in applications. Bonded design eliminates in- 
ternal leakage, and BUD seals are phosphate coated to 
avoid rust. With these features plus superior concen- 
tricity and rugged, simple design, BUD seals have proved 
outstanding in many millions of hours of widely varied 
field usage. 


Available with single or dual lips; in single case design 
for standard precision shaft sealing, or double case de- 
sign for heavy duty use of severe press fit. Sealing mate- 
rials are available for temperatures from —80°F to + 400° 
F, to operate in most oils or industrial fluids. 





The bonded design was pioneered at National Seal— 
industry’s oil seal headquarters for 40 years. If yours is a 
standard application, your National Seal field engineer 
has the proper BUD seal for prompt delivery; if yours is 
a special design his experience can help you cut sealing 
costs. He’s listed in the Yellow Pages, under “Oil Seals.” 





Now National catalog lists BUD seals. — 
National 450,000 Write for your copy today. a National 480,000. 





TT a Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 


*BUD (Bonded Universal Design) Plants: Van Wert, Ohio; Downey and Redwood City, California 
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Process for Forming a Lithium-Calcium Grease 
Composition, Patent No. 2,959,548 (R. 
O’Halloran, H. G. Vesterdal and A. 
Beerbower, assignors to Esso Re- 
search & Engineering Co.) A method 
of preparing an improved lubricating 
grease composition which comprises a 
major amount of a lubricating oil and 
9 to 50 wt. percent of a mixture of 
lithium and calcium soaps of Cx to C» 
fatty acids wherein the mol ratio of 
said lithium soap to said calcium soap 
is within the range of 2:1 to 8:1, 
which comprises dispersing in said 
lubricating oil an animal fatty acid 
containing 12 to 22 carbon atoms per 
molecule and having an iodine num- 
ber about 40 to 60, adding lithium 
and calcium bases to said dispersion, 
heating to a temperature within the 
range of 260 to 320 F. and below the 
melting temperature of said soaps to 
saponify said acids and dehydrate the 
mixture, cooling to a temperature be- 
low 200 F. and then homogenizing the 
composition at a rate of shear in the 
range of about 100,000 to 600,000 re- 
ciprocal seconds. 


L ry i 


internal C gine Lubricant, Pat- 
ent No. 2,931,775 (J. L. Jezl, assignor 
to Sun Oil Co.) Spark ignition internal 
combustion engine lubricant consisting 
essentially of viscous mineral oil and 
a compound selected from the group 
consisting of dinitrate esters of dihy- 
dric alcohols, mono-nitro mono-nitrate 
hydrocarbon derivatives, and dinitro 
alkanes, said compound having at 
least three carbon atoms per molecule, 
in minor amount sufficient to substan- 
tially lessen the accumulation of car- 
bonaceous deposits in the engine. 





Compiled by Ann Burchick 


Silver Corrosion Inhibited Lubricating Com- 
position, Patent No. 2,959,546 (J. Ver- 
steeg, assignor to Esso Research & 
Engineering Co.) An improved lubri- 
cating oil composition consisting es- 
sentially of a major proportion of a 
mineral oil, about 0.3 to 20 wt. percent 
of a conventional sulfur-containing 
antioxidant selected from the group 
consisting of mixtures of alkaline 
earth metal phenol sulfides, alkaline 
earth metal sulfonates and phosphosul- 
furized polyolefins, and an amount of 
a formaldehyde-producing compound 
equivalent to about 0.01 to 1.0 wt. per- 
cent formaldehyde based on the total 
weight of said lubricating oil compo- 
sition; wherein said formaldehyde-pro- 
ducing compound releases formalde- 
hyde as the pH of said oil drops to 
form an acid environment during oxi- 
dative degradation. 


Heavy Pressure Lubricants, Patent No. 2,- 
959,552 (L. Peras, assignor to Regie 
Nationale des Usines Renault) A lu- 
bricating composition effective to pro- 
vide between surfaces in frictional 
contact a film which will lubricate said 
surfaces at all pressures, comprising a 
major proportion of a lubricating oil 
having incorporated therein 0.2 to 2% 
of a member of the group consisting 
of the methyl and ethyl] esters of pal- 
mitic acid and the methyl and ethyl 
esters of stearic acid and 0.1 to 2% 
of the methyl ester of tetrachlorolau- 
ric acid in which 3 chlorine atoms are 
attached to the terminal carbon atom 
opposite the carboxyl group and the 
other chlorine atom is attached to the 
carbon atom second from said terminal 
carbon atom. 
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Lubricating Oil Composition Having High 
Dispersancy, Patent No. 2,959,545 (H. E. 
Alford, assignor to The Standard Oil 
Co.) A mineral lubricating oil compo- 
sition exhibiting improved dispersancy 
consisting of from 90 to 98.5% min- 
eral oil and from 1.5 to 10% of an 
additive containing from 0.5 to 3 parts 
by weight basic barium petroleum sul- 
phonate and from 1 to 7 parts by 
weight magnesium naphthenate. 


Water-Base Rust Preventive and Lubricant, 
Patent No. 2,959,549 (M. J. Furey, 
assignor to Esso Research & Engi- 
neering Co.) A rust preventive con- 
centrate consisting essentially of min- 
eral lubricating oil, 30 to 50 wt. 
percent of a mixture of sodium and 
barium soaps of oxidized petrolatum, 
wherein said soaps contain about 0.5 
to 20 parts by weight of sodium per 
part by weight of barium, said mixed 
soaps having an acid number of 4 to 
20 mg. KOH/gm. of soap and a sa- 
ponification number of 10 to 60 mg. 
KOH/gm. of soap, said soap being 
prepared from an oxidized petrolatum 
having an ASTM saponification num- 
ber of about 60 to 110 and an ASTM 
acid number of about 20 to 50, and 
about 10 to 25 wt. percent of an oil 
soluble phosphate selected from the 
group consisting of mono- and di- 
alkyl phosphates and mixtures there- 
of containing a total of about 3 to 40 
carbon atoms and wherein said alkyl 
radicals each contain 3 to 20 carbon 
atoms. 
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M°CORD 
MODEL F 
GREASE 

LUBRICATOR 








EFFICIENT - RELIABLE - ECONOMICAL 


Machine tool, press, turbine, hoist, 
crusher, conveyor, you name it... 
if it requires greasing, automate with 
McCord’s Model F Grease Lubrica- 
tor. You'll cut labor costs, prevent 
work stoppages, minimize mainte- 
nance and repairs, reduce lubricant 
consumption. 


Yes, McCord’s Model F is fully auto- 
matic and features individually con- 
trolled feed that positively, accu- 
rately delivers the right quantity of 
grease to each individual point .. . 
regardless of grease weight, pressures 
or coldest weather. You can count 
on it, because McCord Grease Lu- 
bricator design and construction is 
the result of more than 30 years of 
field experience. 


Available with rotary drive, 22.5:1 
or 45:1, and ratchet drive, 1.5:1 or 
2.5:1. Capacities, 4-16 quarts. 


For full particulars on McCord’s Model F, write today to: Advertising Manager— 


MS‘CORD CORPORATION 


Lubricator Division ¢ Detroit 11, Michigan 











Send for this handy chart now! 














GRAFO COLLOIDS CORP. 


Name of Company 





A wealth of information for every 
user of lubricants and protective coatings 


There are so many uses for GRAFO Colloidal Graphite 
in Oil, Water and Alcohol Dispersions that you'll find this 
new handy Application Chart indispensable in selecting 
the right GRAFO products for your needs! 


GRAFO COLLOIDS Copporation ¢ Sharon, be 


sseneebueecss sais coupon today. ---++sseceeees 


269 Wilkes Place, Sharon, Pa. 
Please send your new handy GRAFO Application Chart to 


Samples for specific applications 





c/o Mr 





Street. 





City. 





Zone. State 
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Lubricating Oil Composition Containing Flu- 
orinated Dithiophosphates, Patent No. 
2,959,544 (J. O. Smith, Jr. and J. V. 
Clarke, Jr., assignors to Esso Research 
& Engineering Co.) A lubricating oil 
composition comprising a major pro- 
portion of a lubricating oil and about 
.001 to 10.0 wt. percent of a fluori- 
nated organo dithiophosphate contain- 
ing about 0.01 to 1.0 wt. percent of 
chemically combined fluorine. 


Extreme Pressure Lubricant, Patent No. 
2,932,615 (T. B. Jordon and H. A. 
Kirsch, assignors to Texaco Inc.) An 
extreme pressure lubricant comprising 
essentially a major amount of a min- 
eral lubricating oil containing about 
3-15 percent by weight of an oil-solu- 
ble lead soap selected from the group 
consisting of lead naphthenate, lead 
oleate, lead menhadenate and lead 
resinate, about 2-20 percent by weight 
of an oil-soluble chlorinated aliphatic 
hydrocarbon compound having ex- 
treme pressure properties, about 8-12 
percent by weight of a sulfo-chlorin- 
ated fatty oil having extreme pressure 
properties, and about 0.5-5 percent by 
weight of 2-tertiary butyl thiophene 
wherein the said thiophene substan- 
tially increases the extreme pressure 
properties of the composition. 


Mold Coating Composition, Patent No. 
2,932,576 (E. R. Vierk and C. A. Maz- 
zoni, Jr. assignors to Sinclair Refining 
Co.) An emulsifiable oil composition 
consisting essentially of about 1 to 40 
percent by weight of graphite electri- 
cally suspended in a neutral petroleum 
oil, about 1 to 15 percent by weight of 
a non-ionic surface active polyoxyal- 
kylene derivative of hexitol anhydride 
partial long chain fatty acid ester con- 
taining about 2 to 25 mols of ethylene 
oxide per mol of ester, about 0.1 to 2 
percent by weight of a non-ionic sur- 
face active long chain fatty acid par- 
tial ester of hexitol anhydride, about 
0.1 to 5 percent by weight of a non- 
ionic surface active fatty ester of 
polyethylene glycol wherein the fatty 
acid portion of each of said esters con- 
tains about 12 to 18 carbon atoms per 
molecule, with substantially the re- 
mainder being a petroleum oil of 
lubricating viscosity. 


(Continued on page 545) 
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Nonvolatile Organic Compositions Stabilized 
by N-Alkyl p-Hydroxybenzamide, Patent 
No. 2,959,550 (D. W. Young and P. V. 
Smith, Jr., assignors to Esso Research 
& Engineering Co.) A_ lubricating 
grease composition consisting essen- 
tially of a mineral lubricating oil 
thickened to a grease consistency with 
the sodium soap of rapeseed oil having 
combined therein from 0.25% to 2% 
by weight of the N-C,, alkyl-p-hydroxy 
benzamide. 


Lubricant Stabilized by Bis Alkylene Pyrobo- 
rate, Patent No. 2,931,774 (G. E. Irish, 
assignor to Ethyl Corp.) A hydrocar- 
bon lubricant containing from about 
0.001 to about 1.0% of boron as a 
liquid bis alkylene pyroborate. 


Lubricating Oils Containing Esters of Acety- 
lenic Alcohols, Patent No. 2,959,553 (D. 
C. Rowlands and D. Ellis Neunhevrz, 
assignors, by mesne assignments, to 
Air Reduction Co., Inc.) A lubricating 
composition comprising essentially a 
major amount of a saturated aliphatic 
ester and a minor amount sufficient to 
impart extreme pressure properties to 
said lubricating composition of an es- 
sentially neutral ester. 


Rust Inhibited Mineral Oil Compositions, 
Patent No. 2,935,389 (H. R. Titsworth 
and E. C. Martin, assignors to The 
American Oil Co.). A light liquid fuel 
fraction of mineral oil containing be- 
tween about 0.0001% and 0.01% by 
weight of a diamine salt of an acyl- 
sarcosine, wherein the diamine corre- 
sponds with the general formula 
RNHCH:CH:CH:NH: and the acylsar- 
cosine corresponds with the formula 
R’CON(CH:)CH:COOH in which R 
and R’ are alkyl radicals having from 
8 to 20 carbon atoms. 





Lubricating Oil Additive Compatibility Im- 
prover, Patent No. 2,936,284 (A. E. 
Michaels, and N. V. Hakala, assignors 
to Esso Research & Engineering Co.) 


A non-turbid lubricating oil blend 
which consists essentially of a mineral 
oil kase stock having combined therein 
about 0.05% to about 10% by weight 
of a viscosity index improving mate- 
rial selected from the class consisting 
of polymerized alpha, beta-unsat- 
urated cerboxylic acid esters contain- 
ing from about 8 to about 18 carbon 
atoms in the ester portion thereof and 
copolymers of such esters with vinyl 
esters, from about 0.2% to 3.0% by 
weight of a detergent inhibitor se- 
lected from the class consisting of 
metallic salts of sulfonic acids and 
from 0.01% to 5.0% of a material hav- 
ing the formula RO(CH:CH.O),R’ 
wherein R is an alkyl group contain- 
ing from 1 to 8 carbon atoms, R’ is a 
radical selected from the group con- 
sisting of hydrogen and alkyl groups 
containing from 1 to 8 carbon atoms 
and n is an integer from 1 to 8. 








A MOMENT OF 
REFLECTION ... 


Paying your membership dues 
is one way of supporting 
ASLE... 


its activities. Participating in 


its programs... 


the programs and activities of 
the Society . . . designed for 
your benefit . is another. 
Procuring a new member who 
is interested in the science of 
lubrication and the work of 
the society is still another... 
These three P’s 


what is needed of members to 


represent 


make ASLE the organization 
it has a right to be. 














TRIAL SAMPLES 


Of World-Famous WHITMORE’S Lubricants 





OPEN CHAIN LUBRICANT 
INCREASES CHAIN LIFE UP TO 300% 


Penetrates, lubricates, prevents rust. Lubricates 
deep into chain linkage to reduce friction on 
pins, rollers, bushings, pressure surfaces. Corro- 
sion inhibitor prevents rust in vital working 
mechanisms. Lubricates close-tolerance internal 
surfaces to increase chain life up to 300%. 
Highly recommended for all climatic conditions 
to stop rust and corrosion even in salt atmos- 
pheres. 


Packaged in handy 16 oz. aerosol spray-on 
containers or in bulk —send for a free trial 
sample. 


Wl i WORE S 
ANTI-FRICTION COMPOSITION | 
No. 2 van se i] 





ANTI-FRICTION COMPOSITIONS 
HAVE NO MELTING OR DROPPING POINT 


Packaged in 141/2 oz. cartridges for handy ap- 
plication with lever-type cartridge guns for 
constant protection to roller, ball, sleeve bear- 
ings and sliding surfaces in ‘‘hot’’ bearing ap- 
plications or in areas with high ambient heat. 
Exclusive formulas have no melting or dropping 
point; moisture resistant; will not wash out; 
exceptional metal adherence properties; tem- 
perature reducing qualities; high extreme pres- 
sure values. Available in two grades. Whit- 
more’s Anti-Friction Composition No. 1 (light 
density), recommended for high speed, high 
temperature applications. Anti-Friction Compo- 
sition No. 2 (heavy density), for low-speed 
high-temperature applications or loosely-fitted 
bearings. Specify No. when requesting free trial 
sample. 


68 YEARS OF LEADERSHIP LUBRICATING THE FOLLOWING: 


@ Open Gears, Dipper Sticks, Cams @ 
@ Enclosed Gear Cases © 


Open and Enclosed Chain @ 
Roller, Ball and Sleeve Bearings * 
® Hydraulic Units, Torque Converters 


Speed Reducers 
Wire Rope and Cable 
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THE WHITMORE MANUFACTURING CO. 


LUBRICATING ENGINEERS 
CLEVELAND 4, OHIO s 


Est. 1893 


VULCAN 3-7272 








Journal of the American Society of Lubrication Engineers 


545 





eeeeeveveeeeeeveeeeeeveeeeeeeeseeeeeeeeeeeeeeeeeeeseeeeesveeeeeeeeeenee 


Publishers Representatives 


Eastern Region 
ASLE 
5 No. Wabash Avenue 
Chicago 2, Illinois 
DEarborn 2-1298 


Central Region 


DWIGHT EARLY & SONS 
221 N. LaSalle St. 
Chicago 1, Ill. 

CEntral 6-2184 


Western Region 


McDONALD-THOMPSON 

San Francisco 5, Calif. 
625 Market Street 
EXbrook 7-5377 


Los Angeles 5, Calif. 
3727 W. Sixth Street 
DUnkirk 7-5391 


Seattle 4, Washington 
1008 Western Avenue 
MA 3-3766 


Portland 1, Oregon 
2035 S.W. 58th Ave. 
CApital 2-5146 


Denver 3, Colorado 
620 Sherman Street 
TAbor 5-3325 


Houston 6, Texas 
3217 Montrose Blvd. 
JA 9-6711 


Dallas 19, Texas 
2727 Oak Lawn Ave. 
LAkeside 1-1266 


eeeeeveveeeeeeeeee eee eee 














CHEMICAL OR 
MECHANICAL ENGINEER 


Excellent opportunity in labo- 
ratory technical service on lubri- 
cating greases with major oil 
company in the metropolitan 
New York area. Candidates 
should have at least a Bachelor’s 
degree plus strong mechanical 
and chemical background. 


Qualified applicants will receive 
consideration regardless of race, 
creed, color or national origin. 


Please send resume to: 
Box No. LE-7, 


LUBRICATION 
ENGINEERING 


5 North Wabash Ave. 


Chicago 2, Illinois 
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It’s bulk handling from refinery to bearing 


Great Lakes Steel’s newest facility is the most automated 
mill in the world. What centralized lubrication system 
did Great Lakes Steel choose to protect the huge bear- 
ing investment in this mill? Trabon, of course! What's 
more, it’s the new Trabon bulk handling system where 
the grease is treated as a utility, providing you with 
increased efficiency and flexibility you can add sys- 
tems or service outlets with no additional pump cost. 
You gain better housekeeping and promote safety. Your 
maintenance and operating costs are lower and... 
you have better lubrication. Trabon provides you with 
the cost saving advantages of automated bulk handling. 
Write us for technical data on bulk handling as well as 
other versatile Trabon systems. 


World’s 
fastest, 
most 
automated 
Hot Strip 
Mill goes = 
Trabon = 





AT GREAT LAKES STEEL in Detroit, the 
computer-controlled and operated 80” Mill 
of the Future—fastest, most powerful hot- 
strip mill in the world—will provide more 
and better automobile body sheets. Trabon 
delivers exact amounts of lubricant to all 
bearings on this mill. 


POSITIVE 











TRABON 


CENTRALIZED LUBRICATING SYSTEMS 
finery to hearing —the modern way 
Bulk Storage SS 


© Central “Single-line” Distribution 
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*Modern lubricating techniques and “multi-purpose” lubricants have facilitated 
development of butk handling. 
a + DS Centralized” Ol AND GREASE SYSTEMS “Meferffo” CIRCULATING OIL SYSTEMS “Mefer-Mist” Oil. SYSTEMS 


Trabon Engineering Corporation 28815 Aurora Road + Solon, Ohio 
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“Centralized” OlL AND GREASE SYSTEMS ‘“Meterflo” CIRCULATING OIL SYSTEMS “Meter-Mist’ OIL SYSTEMS 


Trabon Engineering Corporation 28787 Aurora Road « Cleveland 39, Ohio 





At New 60,000 KW Oliver Dam... 
Four Dependable Farval Systems 


Protect Vital Turbine Bearings 


6 


On this important, new hydro-electric installation at Columbus, 
Georgia, Farval Dualine Centralized Lubrication Systems guard 
against bearing failure — keep turbines in top-notch operating 
condition. With Farval on the job all bearings receive a measured 
quantity of the right lubricant injected under pressure at pre- 
determined time intervals. 


Leading Hydro-Electric engineers after using Farval for over 
a quarter-century, report: 

e Costly down time due to bearing failure is eliminated @ Size- 
able savings in both lubricant and maintenance are realized 
e Turbine life prolonged e Plant housekeeping improved 


They further tell us their turbines run smoothly — operate 
efficiently at full rated capacity for long periods of time. That’s 
because Farval positively removes all lubrication guess work. 


Hit-or-miss hand lubrication takes many man hours to reach 
each bearing with a grease gun. It results in excessive waste of 
lubricant, as well as running up expensive labor charges. Further- 
more, important bearings might be missed entirely — or receive 
too little or too much lubricant. 

More and more, designers, engineers and production people are 
turning to Farval for the kind of lubrication that spells uninter- 
rupted, maintenance-free operation. 

Write today for our newest free illustrated literature which 
tells the “Farval Story”, or contact your local Farval representa- 
tive for the complete facts. 


Farval Division @ 
Eaton Manufacturing Company @ 


3291 East 80th Street + Cleveland 4, Ohio 


In one of the Oliver Dam turbine pits, a single Farval Auto- 
matic Lubricating System serves operating arms linkage, shift- 
ing ring and gate stem bearings. 


Farval Studies in Centralized Lubrication No. 258. 








